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PREFACE 


One of the perennial complaints of philosophy teachers has concerned 
the dearth of readily accessible and worthwhile reading material in modern 
philosophical analysis. As a first step toward improving this situation we 
have prepared the present volume of selections. Our idea was this: In the 
tremendous bulk of the periodical literature of recent decades, there is a 
small percentage of articles definitely worthy of reproduction in an an- 
thology. This material required only proper grouping to provide a usable 
text for intermediate and advanced courses or seminars. 

The project in preliminary form was presented by circular letter to about 
ninety teachers of philosophy in this country and in England. We asked 
for responses to our proposed selections, that is, endorsements or rejections 
of titles contained in a list of about 130 items. We also asked for recom- 
mendations of valuable material that we might have overlooked. We are 
pleased to acknowledge with sincere gratitude the enthusiastic and most 
helpful reactions received from an impressive majority of our correspond- 
ents. Because of the limitations of space we had to exclude, with a heavy 
heart, several excellent articles by authors from whom we had already ob- 
tained permission for reprinting. 

With the exception of a very few cases in which it seemed clear from the 
beginning that an article belonged in our collection, we have pondered our 
choices seriously and long. In many instances it was extremely difficult 
for us to make up our minds. The exclusion of any article which was either 
on our original list or had been recommended by our friends was painful; 
and here, as everywhere, to choose is to exclude. Recognizing in the end 
that it would be impossible to make our choices coincide with the valua- 
tions of all prospective users of this book, we can only plead that within the 
given aims and limitations we have selected what, after countless considera- 
tions, comparisons and consultations seemed the most suitable body of 
material available for reprinting. 

We have been guided in our selections on the whole by the reactions 
and suggestions of our correspondents. Since some of our own articles met 
with a very favorable reaction, we felt it would not appear presumptuous 
to include them. Generally our tendency was not to concentrate exclusively 
on the work of the great and the famous thinkers, but rather to select on 
the basis of didactic effectiveness. Clarity, pertinence, incisiveness of pre- 
sentation, intelligibility independent of too high a degree of technical 
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knowledge, integration into the total pattern of the contents — these were 
the essential criteria for our choices. 

The conception of philosophical analysis underlying our selections 
springs from two major traditions in recent thought, the Cambridge move- 
ment deriving from Moore and Russell, and the Logical Positivism of the 
Vienna Circle (Wittgenstein, Schlick, Carnap) together with the Scien- 
tific Empiricism of the Berlin group (led by Reichenbach). These, to- 
gether with related developments in America stemming from Realism and 
Pragmatism, and the relatively independent contributions of the Polish 
logicians have increasingly merged to create an approach to philosophical 
problems which we frankly consider a decisive turn in the history of phi- 
losophy. Although it is realized that there are no sharp lines of demarcation 
between this and other contemporary schools, we could not possibly have 
attempted to represent them all. 

Since the clearest and most helpful formulation of an idea is not always 
the first in order of time, or historically the most representative, we have 
paid relatively little attention to originality as a condition for inclusion. It 
was rather the penetration, the finesse, and the challenge of the work which 
counted most. In some instances we succeeded in grouping together 
divergent and mutually incompatible contributions around controversial 
subjects. We have tried to avoid definitely obsolete material. Certainly 
up-to-date-ness in any significant sense is not a mere function of date of 
publication. Frege, one of whose contributions we included, and Peirce, 
whose work is not represented because it is so amply available, have more to 
say to us than many who are writing today. 

It did not seem required to add our own comments to the material pub- 
lished. The skillful instructor will find many ways in which to use this book 
to full advantage. We have, however, provided a bibliography of further 
readings, books as well as articles. If space had permitted, a good deal of 
this material, or excerpts therefrom, would have been included. It is to a 
large extent our original list together ^ith items suggested by our corre- 
spondents. 

Courses and seminars in Principles of Philosophy, Contemporary Phi- 
losophy, Philosophical Analysis, Theory of Knowledge, Logical Theory, 
Philosophy of Language, etc., should find ample material for reading and 
discussion in this anthology. Although some basic articles in Philosophy of 
Science, Modern Logic, and Theoretical Ethics have been included, we 
can conceive of additional volumes of selections, very much needed, irl 
these special fields. We express the hope that others will consider work on 
anthologies along those lines. May we assure them that such work, while 
arduous, is at least intrinsically rewarding. 


H.F. 

W.S. 



ACKNOWLE'DGEMENTS 


We express our deep appreciation to the authors of the articles included 
in this anthology for their kind permission to reprint, either in full or by 
way of excerpt or adaptation, the material here presented. Our gratitude 
is also extended to the original editors and publishers of these articles for 
their friendly cooperation. Specific acknowledgement is made on the first 
page of each selection. 


vii 




CONTENTS 


FAGS 

Preface . . .... v 

INTRODUCTION 

Logical Empiricism H, Feigl 3 

7 . LANGUAGE^ MEANING, AND TRUTH 

Is Existence a Predicate.^ W. C. Kneale 29 

Designation and Existence . . .... W.V. Quine 44 

The Semantic Conception of Truth A, Tarski 52 

On Sense and Nominatum G, Frege 85 

On Denoting B, Russell 103 

77 . MEANINGFULNESS AND CONFIRMATION 

Truth and Confirmation R. Carnap 119 

Experience and Meaning C. /. Lenjois 128 

Meaning and Verification M. Schlick 146 

Messrs. Schlick and Ayer on Immortality ... F. C. Aldrich 17 1 

Pictorial Meaning and Picture Thinking ... F, C. Aldrich 175 

The Scientific World-Perspective .... K. Ajdukiewicz 182 

777 . THE NATURE OF LOGIC AND MATHEMATICS 

Logic Without Ontology .... E. Nagel igi 

The Relevance of Psychology to Logic . . . F. Wamnann 21 1 

On the Nature of Mathematical Truth . . . . C. G. Hemp el 222 

Geometry and Empirical Science C. G. Hempel 238 

Truth by Convention PF. F. Quine 250 

7 F. IS THERE SYNTHETIC A PRIORI KNOWLEDGE? 

Is There a Factual a Priori? . ...... M. Schlick 277 

The Pragmatic Conception of the a Priori . , . , C. L Lewis 286 

ix 



X 


CONTENTS 


V. INDUCTION AND PROBABILITY 

FACE 

The Logical Character of the Principle of Induction H. F eigl 297 
The Logical Foundations of the Concept of Probability 

H. Reichenbach 305 

On the Justification of Induction H. Reichenbach 324 

The Two Concepts of Probability R- Carnap 330 

VI. DATA, REALITY, AND THE MIND-BODY PROBLEM 

Hume’s Philosophy . G. E. Moore 351 

The Refutation of Realism . W. T. Stace 364 

The Logical Analysis of Psychology . C. G. Hempel 373 

Some Logical Considerations Concerning the Mental C. I. Lewis 385 
On the Relation Between Psychological and Physical Concepts 

M. Schlick 393 

Logical Foundations of the Unity of Science . . R. Carnap 408 
Realism and the New Way of Words . . W. S. Sellars 424 

VII. PROBLEMS OF DESCRIPTION AND EXPLANATION 

IN THE EMPIRICAL SCIENCES 


The Function of General Laws in History . . C. G. Hempel 459 

The “Nature” of a Continuant C.D. Broad 472 

The Contrary-to-Fact Conditional .... R. M. Chisholm 482 
Operationism and Scientific Method .... . H. Feigl 498 


Some Remarks on the Meaning of Scientific Explanation H. Feigl 5 10 
Causality in Everyday Life and in Recent Science . M. Schlick 515 
Mechanical and Teleological Causation . . . . C. A. Mace 534 
Explanation, Mechanism, and Teleolo^ ... C. /. Ducasse 540 

F// 7 . PROBLEMS OF THEORETICAL ETHICS 

Some of the Main Problems of Ethics . C. D. Broad 547 

Review of Julian S. Huxley’s Evolutionary Ethics C. D. Broad 564 
The Nature of Ethical Disagreement . . C. L. Stevenson 587 

The Freedom of the Will .... 

The University of California Associates 594 

SUGGESTED FURTHER READINGS 


Books 619 

Articles 621 



INTRODUCTION 




Logical Empiricism 

HERBERT FEIGL 


POSITIVISM, NOT NEGATIVISM 

Probably the most decisive division among philosophical attitudes is the 
one between the worldly and the other-worldly types of thought. Profound 
differences in personality and temperament express themselves in the ever 
changing forms these two kinds of outlook assume. Very likely there is here 
an irreconcilable divergence. It goes deeper than disagreement in doctrine; 
at bottom it is a difference in basic aim and interest. Countless frustrated 
discussions and controversies since antiquity testify that logical argument 
and empirical evidence are unable to resolve the conflict. In the last analysis 
this is so because the very issue of the jurisdictive power of the appeal to 
logic and experience (and with it the question of just what empirical evi- 
dence can establish) is at stake. 

It seems likely that this situation in philosophy will continue as long as 
human nature in its relations to its cultural environment remains what it 
has been for the last three or four thousand years. The tough-minded and 
the tender-minded, as William James described them so brilliantly, are 
perennial types, perennially antagonistic. There will always be those who 
find this world of ours, as cruel and deplorable as it may be in some respects, 
an exciting, fascinating place to live in, to explore, to adjust to, and to im- 
prove. And there will always be those who look upon the universe of ex- 
perience and nature as an unimportant or secondary thing in comparison 
with something more fundamental and more significant. This tendency 
of thought may express itself theologically or metaphysically. It may lead 
to a faith in extra-mundane existence, or it may in various attenuated fash- 
ions assert merely the supremacy of some rational or intuitive principles. 

Empiricism, Skepticism, Naturalism, Positivism, and Pragmatism^ are 
typical thought movements of the worldly, tough-minded variety. Respect 
for the facts of experience, open-mindedness, an experimental trial-and- 
error attitude, and the capacity for working within the frame of an incom- 
plete, unfinished world view distinguish them from the more impatient, 
imaginative, and often aprioristic thinkers in the tender-minded camp. 
Among the latter are speculative metaphysicians, intuitionists, rationalists, 

* Reprinted with omissions from Twentieth Century Fhilosophy, D. D. Runes, ed.. 
Philosophical Library, New York, 1943, by kind permission of the editor and the 
publishers. 

^ Disregarding some of James’ own tender-minded deviations. 
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and absolute idealists. An amusing anecdote concerning two celebrated con- 
temporary philosophers has become widely known. One considers the other 
muddle-headed and the other thinks the one simple-minded. This fairly 
epitomizes the history of philosophy, that grandiose “tragicomedy of wis- 
dom.” ^ Plato and Protagoras, St. Thomas and William of Ockham, Spinoza 
and Hobbes, Leibniz and Locke, Kant and Hume, Hegel and Comte, Royce 
and James, Whitehead and Russell are in many regards, though of course 
not in every feature, outstanding examples of that basic difference. 

Inasmuch as this divergence of attitudes establishes a continuum of posi- 
tions between extremes, there is also among the tough-minded thinkers a 
gradation of shades from a nominalistic, pan-scientific radicalism to a more 
liberal, flexible form of empiricism. Typical among the radicals is the 
use of the phrase “nothing but.” We are familiar with this expression from 
earlier doctrines, such as materialism: “Organisms are nothing but ma- 
chines.” “Alind is nothing but matter.” “The history of ideas is only 
an epiphenomenon of the economic processes.” We also know it from 
phenome7ialism: “Matter is nothing but clusters of sensations.” Or from 
nominalism: “Universal are mere words.” Or from ethical skepticism and 
relativism: “Good and evil are no more than projections of our likes and 
dislikes.” 

One of the great merits of logical empiricism lies in the fact that it is 
conscious of the danger of these reductive fallacies. It may not always 
have been able to avoid them. A young and aggressive movement in its zeal 
to purge thought of confusions and superfluous entities naturally bran- 
dishes more destructive weapons than it requires for its genuinely construc- 
tive endeavor. But that is a socio-psychological accident which in time will 
become less important. The future of empiricism will depend on its ability 
to avoid both the reductive fallacies of a narrowminded positivism — stig- 
matized as negativis7n — as well as the seductive fallacies of metaphysics. 
Full maturity of thought will be attained when neither aggressive destruc- 
tion nor fantastic construction, both*equally infantile, characterize the 
philosophic intellect. The alternative left between a philosophy of the 
“Nothing But” and a philosophy of the “Something More” is a philosophy 
of the “What is What.” Thus an attitude of reconstruction is emerging: 
an attitude which recognizes that analysis is vastly different from destruc- 
tion or reduction to absurdity, an attitude that is favorable to the integration 
of our knowledge, as long as that integration is carried on in the truly sci- 
entific spirit of caution and open-mindedness. The reconstructive attitude 
demands that we describe the world in a way that does not impoverish it 
by artificial reductions, and it thus requires that we make important dis- 
tinctions wherever there is an objective need for them. But, on the other 
hand, the empiricist will with equal decision reject wishful thinking of 

2 In a shrewd and entertaining book, Die Tragikomoedie der Weisheit, R. Wahle 
many years ago rewrote the history of philosophy from a positivistic point of view. 
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all sorts, the reading into experience of features which are incapable of 
test and the multiplication of entities beyond necessity. 

It would be puerile optimism to hope that out of such revision and re- 
form should grow a generally accepted philosophy to end all philosophies. 
But what may seem questionable as an historical prediction may yet be 
justifiable as a working attitude in a living enterprise. The spirit of en- 
lightenment, the spirit of Galileo, of Hume, and of the French Encyclope- 
dists is fully alive again in the contemporary encyclopedists of a unified 
science. These modern logical empiricists hope to have freed themselves 
from the naivete and dogmatism of the various nineteenth-century material- 
ists and monists. They are conscious of their philosophy’s role as a turning 
point in the history of critical thought. Nevertheless, they do not claim 
originality, for they are aware that the empirical and analytic trend in 
philosophy is no less persistent than the speculative and intuitive approach, 
though it is admittedly less spectacular and popular. The tradition they now 
represent has centered its chief inquiries around the two humble questions, 
“What do you mean^” and “How do you know.^” The systematic pursuit 
of meaning by the Socratic method and the searching scrutiny of the 
foundations of knowledge are thus again declared the genuine task of 
philosophy, a task which differs from the quest for truth as carried on by 
science and yet is most intimately related to it. 

Neither the construction of a world view nor a vision of a way of liv- 
ing is the primary aim. If through the progress of knowledge and through 
social, political, and educational reform one or the other objective is pur- 
sued, philosophy in its critical and clarifying capacity may aid or guide 
such developments. But it cannot, by mere reflective analysis, prescribe 
or produce them. Quackish and dilettantish projects in both directions 
have always been abundant and cheap in the market of ideas. The main 
contribution that philosophical reconstruction can make in this regard lies 
in the direction of an education toward maturer ways of thinking, think- 
ing which possesses the virtues characteristic of science: clarity and con- 
sistency, testability and adequacy, precision and objectivity. Immature 
attitudes are associated with attempts to explain experience in ways which 
lack the distinguishing marks of science. Certain of these pre-scientific 
modes of explanation, like the magical, the animistic, and the mythological, 
are nearly defunct; others, like the theological and the metaphysical, 
still prevail. 

Throughout its history philosophy has been the particular stronghold 
of verbal magic. By purely verbal means it has tried to explain things 
which only science could explain or which cannot be explained at all. 
In the process it creates its own perplexities, and at its worst it attempts 
the “solution” of these pseudo-problems — problems arising only out of 
linguistic confusion — ^by means of pseudo-techniques — more verbal magic. 
Analysis teaches us that all this is altogether unnecessary. Thus, if a little 
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levity be permitted, we may define philosophy as the disease of which it 
should be the cure. 

THE ANALYSIS OF LANGUAGE AND THE MEANINGS 
OF “MEANING” 

The systematic pursuit of the problem of meaning by means of a logical 
analysis of language distinguishes Logical Empiricism from the earlier, 
more psychologically oriented types of Empiricism, Positivism, and Prag- 
matism. The imperative need for a logic of language was impressed upon 
scientists and logicians most poignantly in the last few decades. Just as the 
seminal ideas of some nineteenth-century philosophies originated in a 
scientific achievement (Darwin’s theory of evolution) so twentieth- 
century Logical Empiricism was conceived under the influence primarily 
of three significant developments in recent mathematics and empirical 
science. These are the studies in the foundations of mathematics (led by 
Russell, Hilbert, and Brouwer), the revision of basic concepts in physics 
(advanced especially by Einstein, Planck, Bohr, and Heisenberg) and the 
reform of psychology by the behaviorists (Pavlov, Watson, et al.). 
Though very different in context and subject-matter, these three de- 
velopments focussed attention on the necessity for an inquiry into the 
limits and structure of meaningful discourse. Russell, through his dis- 
covery of logical and mathematical paradoxes, could show that tradi- 
tional logic had to be revised and that certain laws, like his rule of types, 
had to be incorporated in logic in order to avoid inconsistencies in the 
very foundations of mathematics. Einstein, in his analysis of the electro- 
dynamics of moving bodies, was led to a most revolutionary critique of 
such basic concepts as simultaneity, length, duration, and mass. Thus he 
showed that the traditional phraseology of “absolute space” and “absolute 
time” was in certain important respects devoid of the factual meaning it 
was supposed to possess. Analogous revisions of basic concepts, touching 
also on the principle of causality, recited from the elaboration of the 
theory of quanta. Finally, by developing objective procedures for the 
study of mental life, the behaviorists made us aware of the fact that all 
of the scientific content of psychology can be formulated in the physical 
language ^ and that the assumption of a “something more,” a surplus of 
factual meaning attached to mentalistic terminology, is an illusion. (Earlier 
reductive naivetes were gradually eliminated here, as elsewhere.) 

Whatever the future of mathematics, physics, and psychology may 
decide about the theoretical content of these recent ideas, we have, in 
any case, been awakened once for all to the need for logical analysis, and 
we have been witnesses to the fruitfulness of its results. 

8 1, e., the language whose undefined, primitive terms are spatiotemporal coordinates 
(referring to observable or measurable locations and dates) and thing-predicates (re- 
ferring to observable properties of things) . 
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^Three disciplines are being developed to carry out this task of clarify- 
ing language and meaning. Pragmatics investigates the functions of lan- 
guage in its full biological, psychological, and sociological setting. Here 
language in its relation to behavior is the primary object of study. By two 
successive steps of abstraction the disciplines of sema^itics and syntax are 
arrived at. Semantics analyzes the meaning of terms and expressions. Its 
studies center about the relation of designation and the concept of truth. 
While pragmatics is interested predominantly in the expression and ap- 
peal function of language, semantics explores the symbolic or representative 
aspect of language. Syntax, finally, ignores even the meaning-relation and 
studies exclusively the connections of linguistic signs with each other. It 
systematizes the purely formal, structural rules for the formation of sen- 
tences and the transformation rules of logical derivation. 

Granting that language as used in common life serves in a fusion or a 
combination of various functions, it would seem imperative that some 
sort of theoretical separation of functions be undertaken for the sake of 
greater clarity and the avoidance of confusion. The list below is the re- 
sult of such an analysis. Among the dozens of meanings of ‘‘meaning” we 
shall enumerate only those which are of prime importance for philosophical 
purposes. 

THE FUNCTIONS OF LANGUAGE, OR THE MEANINGS 
OF “MEANING” 


Cognitive meanings 
(Informational function) 

Purely formal 
Logico-arithmettcal 
Factual ( = Empirical) 


Non-cognitive meanings 
(Emotive expression and appeal 
function) 

Pictorial {Imaginative) 

Emotional (Affective) 

V olitional-motivational ( Directive ) 


This table, correctly understood and properly used, is a powerful tool 
in the disentanglement of the tra*ditional puzzles of philosophy. Many 
metaphysical “problems” and their “solutions” depend upon the erroneous 
presumption of the presence of factual meaning in expressions which have 
only emotive appeals and/or a formally correct grammatical structure. 
And many an epistemological question has been obscured by mistaking 
logico-mathematical for factual meanings. It is such confusion or errone- 
ous pretense that is exposed to criticism on the basis of our table of mean- 
ings. No evaluation of the functions of language as such is implied. Emo- 
tive appeals are indispensable in the pursuits of practical life, in education, 
in propaganda (good or bad), in poetry, in literature, in religious edi- 
fication and moral exhortation. Some of the highest refinements of our 
civilized existence depend upon the emotional overtones of spoken and 
written language. 

However, Logical Empiricism as an approach in the theory of knowl- 
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edge is primarily concerned with cognitive meanings. It avoids the errors 
of the psychologistic approach by the sharp distinction between the pic- 
torial connotations of words, i. e., the imagery that accompanies their 
use, and the syntactical-semantical rules that govern their use. The meaning 
of words, then, or of signs quite generally, consists in the way in which 
they are used, the way they are connected with other words or related 
to objects of experience. The definition of a term, the declaration of its 
meaning, amounts to a statement of the rule according to which we em- 
ploy or intend to employ the term. Dictionary definitions are translations 
of relatively less familiar into relatively more familiar expressions; the 
meaning of the latter is presupposed. Logical analysis, however, pushes 
beyond these familiar terms of common language. By stepwise procedures 
all terms are reduced to a comparatively small number of basic or primi- 
tive terms. Though further verbal definition is then still possible — no 
term can be said to be ‘"indefinable” — to continue the process may turn 
out to be unenlightening and hence fruitless. At this point we must con- 
nect language with something outside of language, with experience. Thus 
in all full definitions of empirical terms there is a terminal ostensive step 
as an indispensable ingredient. In contradistinction to this, the symbols 
of purely logical oi mathematical systems are introduced (i. e., whatever 
meaning they have is defined) by relating them only to each other by 
formal rules. In applied mathematics, as in every language with empirical 
reference, these purely formal or syntactical rules are supplemented by 
semantical rules that correlate at least some of the symbols with items 
of experience. 

Philosophical or logical analysis, in the sense of a clarification of the 
meaning of language, differs from philological analysis in at least three 
important respects. First, logical analysis concentrates on terms of basic 
importance for the representation of knowledge. The more general these 
terms the greater is the danger of various confusions due either to un- 
clarity in type of meaning or simply t6 vagueness or ambiguity of mean- 
ing. Hence the necessity and the value of such an analysis as a therapeutic 
measure. Second, the logical reconstruction is independent of the gram- 
matical (and a fortiori the emotive) peculiarities of the specific language, 
living or dead, in question. Inasmuch as it is the cognitive meanings that we 
are interested in, idealized models, or in the extreme limit, an ideal lan- 
guage (something in the direction of Leibniz’ Mathesis Universalis) may 
be used. The tools developed in modern symbolic logic prove of utmost 
value for this purpose. Third, logical analysis is usually directed analysis. 
That is to say, it is either postulational codification (as in the mathematical 
and the exact empirical sciences) or epistemological reduction (the re- 
construction of factual terms and propositions on a basis of observational 
evidence). 

A characteristic difference between two types of procedure in logical 
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analysis is worth observing. Wittgenstein, very much like G. E. Moore 
before him, and like the English analytic school on the whole, pursues 
the Socratic task in a casuistic fashion; individual confusions are subjected 
to elucidation. It is the specific case that is treated, and the general theory 
of the treatment is not elaborated systematically. Carnap and his followers, 
on the other hand, proceeded with the development of a complete sys- 
tem, very much like Whitehead and Russell in Principia Mathematical A 
whole system is set up, and the theory of the machinery fully set forth. In 
the course of later developments this difference in procedure became asso- 
ciated with another one; in their choice of a basis for logical reconstruc- 
tion, Wittgenstein, followed by Schlick, Waismann, and others, remained 
experientialistic, whereas Neurath, Carnap, Hempel, and others became 
physicalistic. 


THE CRITERION OF FACTUAL MEANING 
AND THE CRITIQUE OF METAPHYSICS 

The most important, the most widely debated, and, unfortunately, the 
most frequently misunderstood regulative principle used by Logical Em- 
piricism is the criterion of factual meaningfulness. The purpose of this 
criterion is to delimit the type of expression which has possible reference 
to fact from the other types which do not have this kind of significance: 
the emotive, the logico-mathematical, the purely formal, and — if there 
should be such — the completely non-significant. 

If it is the ostensive steps that connect a purely formal array of signs 
(e. g., words) with something outside of language, no sign or combination 
of signs can have factual meaning without this reference to experience. 
Furthermore, if a sentence is considered true when it corresponds to an 
existing state of affairs, a sentence is factually-meaningful only if we are 
in principle capable of recognizing such states of affairs as would either 
validate or invalidate the sentence. If we cannot possibly conceive of 
what would have to be the case in order to confirm or disconfirm an asser- 
tion we would not be able to distinguish between its truth and its falsity. 
In that case we would simply not know what we are talking about. C. S. 
Peirce’s pragmatic maxim, formulated in his epoch-making essay, “How 
to Make Our Ideas Clear,” ^ has essentially the same import. We may para- 
phrase it crudely: A difference that is to be a difference (i. e., more than 
merely a verbal or an emotive one) must make a difference. Or, a little 
more precisely: If and only if assertion and denial of a sentence imply 
a difference capable of observational (experiential, operational, or ex- 
perimental) test, does the sentence have factual meaning. Another useful 
formulation is Ayer’s: ® “It is the mark of a genuine factual proposition 

^ Popular Science Monthly, Vol. 12, 1878. Reprinted in Chance, Love, and Logic, and 
in Collected Papers of C. 5 Peirce, Charles Hartshorne and Paul Weiss, eds. 

5 A. J. Ayer, Language, Truth, and Logic, p. 26. 
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. . , that some experiential propositions can be deduced from it in con- 
junction with certain other premises without being deducible from these 
other premises alone.” This is simply empiricism brought up to date. The 
psychologistic formulations, an example of which may be found in Hume 
(ideas must have their basis and origin in impressions), are replaced by 
logical ones. The most helpful exposition of these concepts for physical 
scientists was given by P. W. Bridgman.^ Realizing the close relation- 
ship between knowledge and action, or as Dewey would put it, the place 
of meaning in the context of inquiry, he asks by what procedures we de- 
cide the validity of our assertions. Thus Bridgman maintains that con- 
cepts and assertions are meaningless if no operations can be specified that 
define the former and te^st the latter. 

It was, however, a typical reductive fallacy on the part of Auguste 
Comte to rule out as meaningless such a question as that concerning the 
chemical constitution of the stars because at that time no procedure was 
known to answer that question. Of course we can hardly blame him for 
not having conceived of spectroscopy before Bunsen and Kirchhoff de- 
veloped it, yet even in Comte’s day it should have been clear that the im- 
possibility of solving that problem was neither a physical nor a logical one. 
It was a technical-practical difficulty of the sort that may have a bearing 
on the fruitfulness of an inquiry but certainly not on the meaningfulness 
of a question. Similar reductive fallacies are inherent in the insistence of 
some of the more radical positivists that only directly and completely 
verifiable or refutable sentences are factually meaningful. Although most 
of these thinkers never intended as drastic a restriction of meaningful dis- 
course as they were accused of doing in effect,’’ it seems terminologically 
more convenient today to classify as factually-meaningful all sentences 
which are in principle capable of being confirmed or disconfirmed, i. e., 
capable of at least indirect and incomplete test. 

Thus in a general classification of sentences and expressions we dis- 
tinguish today: (i) Logically true s&ntences, also called analytic sen- 
tences. (2) Logically false sentences, also called contradictions. These 
sentences are true or false, respectively, by virtue of their form. Even if 
descriptive empirical terms are contained in them they function only 
“vacuously,” and their factual reference is irrelevant to the validity of the 
sentence. (3) Factually true and (4) factually false sentences whose 
validity depends upon their correspondence to observed fact. In the major- 
ity of instances this correspondence or non-correspondence is only incom- 
pletely and indirectly indicated by whatever is immediately observable. 
Therefore these sentences are usually not kno^n to be true or false but 

« In The Logic of Modem Physics, New York, 1927. 

^ Scientific laws, hypotheses, and theoretical assumptions, for example, were con- 
sidered by them perfectly legitimate frames for the formation of empirical sentences 
although, by terminological decision, they were not classified as genuine propositions. 
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are considered to be confirmed or disconfirmed to an extent which may 
vary considerably with the accumulation of favorable or unfavorable 
evidence. (5) Emotive expressions without cognitive meaning and the 
emotive components of otherwise cognitive expressions. Pictorial, figur- 
ative, and metaphorical expressions, exclamations, interjections, words of 
praise or blame, appeals, suggestions, requests, imperatives, commands, 
questions, and prayers belong to this category. Even in definitions we 
recognize a motivational element: the resolution or invitation to use a 
term in a certain way. 

In the light of the preceding distinctions, we may say that an expres- 
sion is devoid of empirical meaning (i. e., of factual reference) or, briefly, 
is factually-meaningless, if it belongs to any one or several of the follow- 
ing five groups: (a) Expressions violating the syntactical formation-rules 
of a given language; (b) Analytic sentences; (c) Contradictory sentences; 
(d) Sentences containing extra-logical terms for which no experiential or 
operational definitions can be provided; (e) Sentences whose confirm- 
ability, i, e., even indirect and incomplete testability-in-principle, is log- 
ically excluded by the assumptions of the system of which they are a 
part.® 

As indicated above, the positivistic critique of metaphysics is primarily 
an attack upon confusions of meanings and is not intended as a wholesale 
repudiation of what has been presented under that label. In point of fact, 
“metaphysics” has been used in such a wide variety of ways that here also 
a little logical analysis of meanings is indispensable. The customary defi- 
nitions of metaphysics as the discipline concerned with “first principles” 
or with “reality as a whole” are not illuminating as long as the methods of 
procedure remain unspecified. From the point of view of method, then, 
we may distinguish intuitive, deductive, dialectical, transcendental, and 
inductive metaphysics. 

To take the last-mentioned first, we may say that inductive meta- 
physics, in the sense of a specula*tive cosmology derived by extrapola- 
tion from scientific evidence and scientific theory, need not contain 
factually-meaningless elements at all. There is no sharp line between the 
inductive generalizations of common sense and science on one side and 
those of cosmology on the other. It scarcely needs to be mentioned that 
metaphysics in this sense, though logically unassailable, is open to criti- 
cism from the point of view of the criteria of adequacy and precision, 

8 Illustrations, ad («): “Soft is the square of green.” “Nor here I you neither was.” 
Also, Hegel’s famous definitions of light and heat (these suffer as well from the defect 
classified under d). ad {b)i “Octogenarians are more than ten years old.” “Birds can 
build nests without previous training because they have nest-building instincts.” ad 
(c ) : “Octogenarians are sometimes more than ninety years old.” Also, H. G. Wells’ 
idea of a time-machine, ad {d ) : “Entelechies are responsible for the adaptability of 
organisms to their environment.” “The true essence of electricity is undiscoverable.” 
ad ie ) : The ether hypothesis; and metaphysical realism — ^both as discussed below. 
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reliability and fruitfulness. Conjectures regarding the heat-death of the 
universe, the origin of life, and the future of evolution may be perfectly 
meaningful. But anyone with even a superficial acquaintance with scien- 
tific method will realize how uncertain and vague these guesses must be. 
Occasionally they may be valuable as suggestions for new approaches in 
scientific research, but with the exception of a few notable instances like 
the ancient atomic hypothesis, they are apt to remain barren, if not actually 
misleading. Inductive metaphysics is thus merely the risky, sanguine, dis- 
reputable extreme of science. 

The critique of meaning, however, applies with full force to the other 
approaches in metaphysics. Deductive metaphysics indulges in the rational- 
istic practice of producing factual conclusions of a relatively specific char- 
acter from a few sweepingly general (and often completely vague) 
premises. It thus misconstrues the nature of logical derivation and is guilty 
of a confusion of logical with factual meaning. Similarly, dialectical meta- 
physics, especially the Hegelian, confuses what may — most charitably in- 
terpreted — appear as a psychological thought-movement or as a form of 
historical processes with the logical forms of inference. Intuitive meta- 
physics, convinced of the existence of a privileged shortcut to “Truth,” 
mistakes having an experience for knowing something about it. Then, too, 
it is habitually insensitive to the distinction between pictorial and emotional 
appeals and factual meaning. Finally, transcendental metaphysics in its 
attempt to uncover the basic categories of both thought and reality may 
turn out to be nothing else than an unclear combination of epistemology 
and cosmology, which is then dignified with the name “ontology.” It 
could thus be salvaged and restated in purified form. But it is precisely 
in ontology that we find the greatest accumulation of factually-meanmgless 
verbalisms. Speculations concerning the “Absolute,” even if not entirely 
devoid of empirical components, generally contain an ample measure of 
“absolutely” untestable pseudo-propositions. The customary excuse that 
further experience or reasoning will validate these ideas has no bearing on 
the question of meaningfulness. The most a patient empiricist can do 
here is to hope that doubtful promises to define empirically the terms, used 
so far only emotively, will sometime be fulfilled. But until that happens, 
the empiricist will fail to attach any glimmering of factual-meaning to the 
metaphysics which rotates about these terms. 

To the empiricist one of the most gratifying trends in the history of sci- 
ence is the gradual liberation of theory from metaphysical bondage. The 
ideas of absolute space, time, and substance, of numbers as real entities, 
of the cause-elfect relation as an intrinsic necessity, of vital forces and 
entelechies, and of all manner of obscure faculties and mythical powers 
have gradually disappeared from respectable science as it was seen that 
they were either ad hoc explanations or samples of verbal legerdemain 
or both. One incident in this process of growing epistemological sophis- 
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tication must suffice for illustration. When after many experiments (Fizeau, 
Michelson-Morley, de Sitter, Trouton-Noble) physicists realized that it 
was hopeless to look for effects of the universal ether upon moving bodies, 
some of them were nevertheless not ready to give up the ether hypothesis. 
H. A. Lorentz, certainly one of the greatest physicists, pardoned the ether 
of its undiscoverability by postulating an ingenious set of assumptions, 
which jointly guaranteed that whatever effects might be produced by 
the ether, such effects would be exactly cancelled by other counter- 
effects. Einstein very soon afterwards realized that by this token the 
stationary-ether hypothesis had become not only scientifically superfluous 
but strictly meaningless as well. An essentially similar situation prevailed 
long before in the Newton-Leibniz controversy regarding absolute space 
and time in which Leibniz used arguments very much like those of the 
modern pragmatists and positivists. 

A word of warning should not be amiss here. The danger of a falla- 
ciously reductive use of the meaning-criterion is great, especially in the 
hands of young iconoclasts. It is only too tempting to push a very difficult 
problem aside and by stigmatizing it as meaningless to discourage further 
investigation. If, for example, some of the extremely tough-minded psy- 
chologists relegate questions such as those concerning the instincts, the un- 
conscious, or the relative roles of constitution and environment to the 
limbo of metaphysics, then they cut with Ockham^s razor far into the 
flesh of knowledge instead of merely shaving away the metaphysical 
whiskers. No meaningful problem is in principle insoluble, but there is no 
doubt that the human race will leave a great many problems unsolved. 

THE LOGICAL ANALYSIS OF EMPIRICAL KNOWLEDGE 

The question “How do we know?” presupposes the question “What 
do we mean?”, and in the pursuit of both these questions we find our- 
selves urged to reconstruct our knowledge and to justify its truth-claims 
on a basis of observational evidenae. Not the origin and psychological 
development of knowledge but its logical structure and empirical valida- 
tion are the subject of a thus reformed epistemology. The psychology of 
knowledge (from the experimental study of discrimination behavior on 
the animal level to the scarcely begun investigation of the higher creative 
thought processes on the human level) is, after all, only one among the 
sciences and, therefore, itself one of the subjects of epistemological analysis. 

As we shall deal with logical and mathematical knowledge somewhat 
more fully in the next section, only a few words are necessary to de- 
limit it from empirical knowledge. A pair of Kant’s distinctions, though 
not his philosophy as it elaborates them, are most helpful here. He dis- 
tinguished between analytic (i. e., true by definition) and synthetic (i. e., 
factual) sentences and between a priori (i. e., logically independent of ex- 
perience) and a posteriori (i. e., empirical) validity. All forms of em- 
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piricism agree in repudiating the existence of synthetic a priori knowledge. 
Here the logical empiricists differ from the pre- and the post-Kantian 
rationalists, from Kant and the Neo-Kantians, as well as from Husserl, the 
phenomenologists, and the English intuitionists. Logical Empiricism, with 
Hume and Leibniz, places both mathematical knowledge and formal logic 
in the class of analytic and hence a priori truth. In this respect, Logical 
Empiricism differs from the extreme empiricism of Mill, who considered 
mathematics and most of logic synthetic a posteriori We agree with Mill, 
however, in the statement that all factual knowledge depends for its 
validity upon confirmation by experience. 

As a consequence of all this, the concept of truth is disclosed to be 
ambiguous. In mathematical knowledge truth amounts to accordance 
with the formal (syntactical) definitions, the postulates, of the system. In 
the factual context it means accordance with the empirical definitions, 
the semantical rules. Thus we call a sentence true if its terms are so applied 
to fact that none of the designation-rules of the language in question 
are violated. Error, whatever its source may be (illusion, misinterpretation 
of evidence, or only misspeaking), simply consists in the disrupting of the 
one-to-one or many-one correspondence between the terms in the sen- 
tence and their referents, i. e., the constituents of the facts described. This 
version of the “correspondence” view of truth has none of the psy- 
chologistic inadequacies of the earlier “copy” or “picture” versions. 

Yet we are guilty here of one gross oversimplification, if not distortion, 
of the actual situation. We presupposed that sentences can simply be con- 
fronted with the states of affairs which they claim to represent. At best, 
this is the case for the sentences describing facts of direct observation, and 
even this has been seriously disputed by many a full-fledged empiricist. 
But whatever the status of these basic observational (or “protocol”) sen- 
tences may be, it is obvious that most of our knowledge, and especially 
almost all of the more interesting and important part of it, is highly in- 
direct. It is shot through with interpretation, construction, and inference, 
and consequently is dependent on very general assumptions. It is 
here that empiricism finds itself confronted with what is traditionally 
considered to be its greatest problem: the validity of inductive inference 
and the meaning of probability. All attempts to “justify” inductive infer- 
ence on rational, empirical, intuitive, or probabilistic grounds have turned 
out to be utter failures. Hume’s critique stands still unshaken. If all a priori 
knowledge is analytic, then we cannot deduce a synthetic assertion, like 
the principle of the uniformity of nature, from a priori premises. And if we 
try to validate induction on the basis of its certainly eminent success in the 
past, we are simply making an induction about induction and thus pre- 
suppose the very principle we set out to prove. Similarly question-begging 
are the intuitive and probabilistic approaches. Both must assume that the 
samples of the world immediately experienced or statistically observed are 
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fair samples, thereby relying also on an implicit premise of uniformity. In 
the same manner, Kant’s ingenious twist of a transcendental deduction 
depends tacitly upon the constancy of the categories as embedded in our 
mental organization. 

Logical Empiricism cuts the Gordian knot by bluntly asking the question, 
“What can ^justificatio?f possibly mean here?” And the surprisingly simple 
answer is that the only clear meanings of that term in common life and 
science are deductive proof for one thing and exhibition of inductive m- 
de?ice for another. The “great problem of induction,” therefore, consisted 
in the impossible demand to justify the very principles of all justification. 
If we must have a Principle of Induction, though, it 'had better be formu- 
lated not as a piece of knowledge but as a rule of procedure. As such it 
turns out to be a tautology with an added directive appeal: If you wish 
to discover reliable laws, you must try, try, and try again to generalize from 
a maximum of past experience and as simply as feasible. Then, if there is an 
order in nature, not too deeply hidden or too complicated, you will find it. 

In this manner we are able to avoid the skeptical and psychologistic 
features of Hume’s animal faith doctrine. Anxious to avert metaphysical 
pseudo-solutions, Hume concluded with a reductive fallacy by declaring 
inductive inference irrational. Here even the illustrious Hume created a 
pseudo-problem by a misuse of terms. In ordinary language we call a 
person “rational” if he is capable of learning from experience. Thus “ra- 
tionality” does not even predominantly mean logicality in the narrower 
sense of formal consistency. The procedure of induction, therefore, far 
from being irrational, defines the very essence of rationality. The stub- 
born but misguided demand to know what we really don’t know (or 
don’t know yet) is perhaps only one of the expressions of an infantile quest 
for certainty. 

A very similar, albeit somewhat more complex, group of confusions 
underlies the even more hotly argued issues of the reality of the external 
world and the existence of other minds. Reductive and seductive tendencies 
have dominated the scene here as elsewhere. Phenomenalists and subjective 
idealists, who rightly observe that knowledge must remain within the scope 
of experience (but note how vague that is), arrive at the conclusion of the 
immanence of the world within the human mind. (Any need to emphasize 
how absurd that is^ ) And metaphysical realists on the other hand, soundly 
maintaining that human experience is part and parcel of nature (very vague 
again), define the relation of subjective experience to the objective world 
in such a way that our knowledge of that world becomes something of a 
mystery, if not an outright impossibility. This has the logical result of mak- 
ing statements about the world by definition incapable of test. Analogous 
positions are taken in regard to the existence of “other minds.” 

Empirical Realism, held by most logical empiricists, removes the mean- 
ingless and the absurd elements from the contending philosophies in order 
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to arrive at a reconstruction of common sense and sanity via a clarification 
of the meanings of ‘‘reality.” The term “real” is employed in a clear sense 
and usually with good reason in daily life and science to designate that 
which IS located in space-time and is a link in the chains of causal relations. 
It is thus contrasted with the illusory, the fictitious, and the purely con- 
ceptual. The reality, in this sense, of rocks and trees, of stars and atoms, of 
radiations and forces, of human minds and social groups, of historical events 
and economic processes, is capable of empirical test. But many philosophers 
do not seem to be satisfied with this empirical concept of reality. They 
have not learned James’ lesson, according to which “things are what they 
are known as” (or as we would rather .more cautiously say: “The only 
meaningful way to speak about things is in terms of what they are Xmowable 
as”). The metaphysicians, especially those from Descartes on, have resorted 
to an intuitive idea of reality, replete with pictorial and emotional appeals 
and so incapable of definition as to be almost ineffable. If anywhere, then 
certainly here, Wittgenstein’s famous dictum applies: “Whereof one can- 
not speak thereof one must be silent.” Indeed, the question as to whether 
anything not given within the range of immediate experience has that same 
quality or “raw feel” of existence as that which is given — a question which 
pervades the reality problem — must forever remain undecided. And this 
must be, not because it surpasses human powers to answer the question but 
because the very way the terms are used logically excludes any decision 
whatsoever. To seek an answer is to chase a will-o’-the-wisp. 

Empirical Realism may be considered a synthesis of the valid elements 
in experientialism and naturalism. In asserting that the scope of the natural 
universe is tremendously wider than the human experience on the basis 
of which it is known, no illegitimate transcendence is introduced- As long 
as we do not forget that existential assumptions must be in principle capable 
of test, though most of these tests are indirect, we remain within the range 
of the factually-meaningful. The situation in regard to the general realistic 
framework of knowledge is essentially the same as that in scientific theories; 
no scientific assumption is testable in complete isolation. Only whole com- 
plexes of inter-related hypotheses can be put to the test. In testing one, we 
rely upon the others and vice versa. So in the outlook of empirical realism 
we assume certain broad features of the physical world simultaneously with 
certain hypotheses concerning the process of perception. Each reinforces 
the presumptive validity of the other. 

In the more technical enterprise of a logical reconstruction of our em- 
pirical knowledge, certain fundamental choices must be made as to the 
basis and the logical forms to be employed. In the great tradition of Hume, 
Comte, Mill, Mach, Avenarius, and Russell, this directed form of analysis 
consists in a gradual retracing of the validating steps of knowledge to the 
data of experience. If all psychological considerations are excluded and 
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only logical ones admitted, this results in an analysis of derived terms and 
sentences as logical constructions erected on primitive terms and sentences 
which have direct experiential reference. For certain purposes, like the 
analysis of scientific constructions, it may be unnecessary to push the re- 
duction as far as all that. In order to know the evidential basis of a physical 
or biological theory, for example, it is usually sufficient to pursue the 
analysis only to the level of terms designating observable things and their 
properties. We may therefore distinguish between experiential and physi- 
calistic bases of reconstruction or of epistemic reduction. Carnap, utilizing 
the efficient and adaptable apparatus of symbolic logic, has worked out 
detailed sketches of such analyses for either reduction basis. 

In recent years it has become clear that the reconstruction of the physi- 
calistic basis has some decided advantages, especially m that the feature 
of the objectivity — or, more precisely, the intersubjectivity — of knowl- 
edge is warranted right from the start. In addition, a number of pseudo- 
problems are thus more effectively forestalled. But whichever basis is 
chosen, the essential program of all modern empiricist epistemologies can 
be fulfilled. 

Out of these analyses has resulted the thesis of the unity of science. The 
possibility of a reconstruction of all factual sciences on the basis of a com- 
mon set of root terms, be they experiential or be they physicalistic, enables 
us to speak of the reducibility of all sciences to a common, unitary, inter- 
scientific language. Earlier formulations of this thesis according to which 
this reducibility was identified with complete logical translatability had 
to be abandoned as soon as the logical forms of only indirectly and incom- 
pletely testable statements were more closely scrutinized. Common lan- 
guage and to an even greater extent scientific language makes wide use of 
dispositional concepts such as “combustibility,” “solubility,” “conductiv- 
ity,” etc. Of course, other words besides those ending in “-ity” or “-ility” 
belong to this class. Such terms as mass, force, heat content, and electrical 
charge in physics; as valence and tonic concentration in chemistry; and 
as genotypes, instincts, needs, drives, tendencies, status, tensions, powers, 
in the biological and social sciences are dispositional in character also. They 
do not describe immediately observable traits but are, as it were, condensed 
expressions for regularities of events or behavior exhibited under appro- 
priate conditions. Such terms are not definable explicitly on the basis of 
primitive definientia but are, in a technical sense, 'reducible to (or intro- 
ducible by) observable thing predicates. In the light of these refinements 
Carnap ® formulates the thesis of the Unity of Science as follows: “There 
is a unity of language in science, viz., a common reduction basis for the 
terms of all branches of science, this basis consisting of the very narrow 
and homogeneous class of terms of the physical thing-language.” As we 

^International Encyclopedia of Unified Science, Vol. i, No. i, p. 61. 
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shall point out, this “unity of science’’ is something much more obvious 
and assured than the idea or project of a unitary science in the sense of an 
all-comprehensive explanatory system. 

THE LOGIC AND METHODOLOGY OF THE FORMAL 
AND THE FACTUAL SCIENCES 

Undoubtedly, the most significant constructive contributions of the 
Logical Empiricists are their logical and methodological analyses of scien- 
tific procedures and scientific theories. As these contributions, however, 
are very numerous as well as mostly quite specific and technical, our re- 
port about them must remain hopelessly sketchy and oversimplified. 

The advocates of the unity of science admit but one sharp dichotomy 
in the classification of the sciences. They admit and even emphasize the 
distinction between the formal sciences (logic and mathematics) and the 
factual sciences (natural and social). To begin with logic, we may say that 
the main progress toward its fuller understanding has depended on two 
developments: the elaboration of the symbolic machinery of mathematical 
logic and the semantical and syntactical analyses of its meaning and struc- 
ture. Although many important questions are still controversial, there is 
virtually no disagreement with the thesis that logic, in the sense of the 
science of the forms of valid deduction, differs radically from the factual 
sciences in that it does not provide any information concerning matters 
of fact. The rules of deduction belong to the internal regulative mecha- 
nism of a consistent language. They merely enable us to express in one form 
precisely what we have already said in another. Logical rules thus guide us 
in the transition from premises to conclusions. The appearance of genuine 
novelty in deductive inference is only psychological, because it is due 
to our incapacity to comprehend in one flash of insight the implications 
of more complicated sets of premises. 

The theorems or laws of logic are analytic sentences — true by virtue 
of presupposed agreements concerning the meaning of the terms em- 
ployed. The law of non-contradiction, for example, is inescapably and 
infallibly true as long as we agree to mean by a “sentence” an expression 
which is either true or false and as long as we mean by “denial” the con- 
version of the value “true” into the value “false” and vice versa. This view 
of the nature of logical laws has been criticized as conventionalistic. It is 
said to assert that logical laws are a matter of arbitrary decree concerning 
the use of symbols. Obviously enough, from a purely formal (syntactical) 
point of view a system of logic is just one calculus among an indefinite 
number of others. And yet we cannot speak of alternative logics in exactly 
the same sense in which we speak of alternative geometries. The unique- 
ness of logic seems to depend upon its purpose in the use of language; as 
long as we wish our language to use unambiguous and consistent designa- 
tion-rules, we simply must have rules which regulate that definiteness 
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of meaning. Whatever calculus — two-valued, three-valued, or many-valued 
— we may find adequate for this or that scientific purpose, our determina- 
tion to employ symbols with constant meanings necessitates the retention 
of a yes-or-no logic somewhere as, so to speak, the ultimate court of 
appeal 

On the technical side logic has been developed not only by further ex- 
tensions and applications of symbolic logic proper, but also by the introduc- 
tion of meta-languages, i. e., languages about language, for the purpose of 
syntax and semantics. An earlier, somewhat dogmatic opinion of Wittgen- 
stein’s according to which the relation of language to fact can only be 
“shown” but not linguistically represented was repudiated and the error 
corrected by the introduction of a well-defined hierarchy of languages. 
Here, as so often in the progress of science, the invention of a technical 
device proved most fruitful; by utilizing the so-called arithmetization of 
syntax (an idea due to Kurt Godel), it became possible to attack syntactical 
problems by means of a mathematical algorithm. In the pursuit of these 
problems Gddel made his epoch-making discovery of the existence of non- 
demonstrable mathematical theorems. Roughly, what he proved was the 
essential incompleteness and incompletability of mathematics. Within the 
framework of the concepts of any given postulate system, providing the 
system includes only ordinary arithmetic without limitation to the finite, 
it is always possible to formulate problems which cannot be solved within 
the framework. This discovery implies an essential modification of out- 
look upon the earlier positions of the formalistic, logistic, and intuitionistic 
schools regarding the foundations of mathematics. 

In spite of Gddel’s revolutionary theorem, some of the earlier rapproche- 
ments among these three schools, e. g., as envisaged by Carnap, remain 
unquestioned. The logistic school is right in its claim that mathematical 
concepts can be defined in a stepwise manner on the basis of purely logical 
primitive concepts. The formalistic school is justified in its claim that all 
mathematical systems, inasmuch as •questions of deductive derivation are 
concerned, can be most fruitfully dealt with as purely formal symbolic 
games. And the intuitionist school correctly emphasizes that arithmetic as 
we usually understand it and use it is neither a purely formal game nor an 
empirical science but most intimately related to certain fundamental mean- 
ings of common language. Intuitionism, however, seems somewhat arbi- 
trary in its limiting of “legitimate” types of mathematical proof to con- 
structive procedures only. In any event, a great deal of work remains to be 
done in the foundations of mathematics. The fruitfulness and the fascina- 
tion of the new methods at our disposal are evident in the steadily increas- 
ing volume of contributions to this most intricate field. 

Clearly distinguished from the studies of pure mathematics are those in 
the analysis of mathematics as applied in the empirical sciences. While 
syntactical methods suffice for the investigation of the formal aspects of 
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mathematical systems, semantical methods must be used for the reconstruc- 
tion of empirically interpreted calculi. The essential ideas have been clear 
since Einstein, if not since Gauss and Riemann. The question whether a 
given mathematical system is applicable to the facts of experience acquires 
definite meaning only if the semantical definitions (rules of designation, 
‘‘Zuordnungsregeln”) which correlate symbols in the calculus with observ- 
able or measurable magnitudes are explicitly stated. Careful analyses by 
Reichenbach and others have applied these critical procedures most fruit- 
fully to the problems of physical geometry as they appear, for example, 
in the theory of relativity. One result is the insight that not every concept 
of the formal system need be interpreted in terms of observables. As the 
advances of recent physics especially indicate, a great many of the theoreti- 
cal concepts are simply efficient and parsimonious symbolic super- 
structures designed to connect the observables in a systematic way in order 
to make them more easily predictable. Therefore, the representation of a 
theory as a postulate system (i. e., hypothetico-deductive system) becomes 
an important device in the clarification of the relation between the assump- 
tions of the theory and the observational data. By setting up a theory as a 
system of independent (i. e., non-overlapping and non-redundant) postu- 
lates, it becomes possible to recognize exactly which part of the theory 
corresponds to which facts of experience. If, then, due to further observa- 
tions, the theory has to be modified, it will be clear which part of the theory 
will be affected. Such talk as indulged in by some speculative scientists, 
that their theoides are “monolithic,” in the sense that they can be accepted 
or rejected only in their totality can thereby be unmasked as prejudice.’® 
The modern empirical outlook also provides an answer in the long- 
standing controversy concerning the aims and achievements of theoretical 
science. There is a good meaning of the term “explanation” over against 
“mere description.” Not only hov) things behave and events occur, but 
also why they do so, can be found out by science. If we only avoid the 
seductive fallacy of confusing scientific empirical explanation with “ulti- 
mate,” “absolute,” “metaphysical” explanation (which turns out to be ver- 
bal magic and therefore pseudo-explanation), we realize that the legitimate 
scientific procedure of that name consists in the deductive derivation of 
more specific descriptive conclusions from more general assumptions. 
These assumptions (empirical laws, or on higher levels, theoretical postu- 
lates) are considered valid only until further notice. The locus of the 
“necessity” in the light of which the facts appear when explained, lies 
neither in the laws as formulated in the assumptions nor in the specific 
facts described, but exclusively in the relation of logical implication be- 

This does not contradict the well-known fact that in testing any hypothesis we 
presuppose the validity of other hypotheses. Yet, by a process of successive confirma- 
tion (stepwise increases of scope) each hypothesis can be examined singly as to its 
adequacy, plausibility and simplicity within the given system. 
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tween premises and conclusions. This insight enables us also to avoid the 
reductive fallacy according to which science is nothing more than descrip- 
tion. For description pure and simple gives merely an account of but does 
not account for the observed phenomena in the way just elucidated. The 
related dispute concerning the realistic versus the idealistic interpretation 
of scientific hypotheses can be resolved by realizing that all fruitful hy- 
potheses are not merely summaries of phenomena already observed but also 
inductive anticipations of other phenomena yet to be discovered. This 
openness of the hypothetical existential constructs, as manifest, e. g. in the 
atomic theory, marks them off clearly from mere abbreviatory mathe- 
matical devices such as tensors and matrices. 

Reductive and seductive tendencies also dominate the traditional views 
of causality, probability, teleology, and the mind-body relation. Accord- 
ing to the logical empiricist analysis, causality is neither ^^mere regular se- 
quence” nor an “intrinsic bond” but a functional relation between events or 
magnitudes characterized by a number of testable features such as the 
homogeneity of space-time, contiguity (i. e., nearby-action), continuity, 
simplicity, and so forth. The extent to which strictly deterministic laws 
are applicable is, of course, an empirical question, and the revolutionary 
results of quantum mechanics must therefore be taken quite seriously 
Statistical or probability laws are neither merely an expression of our ig- 
norance nor preordained regularities in the equalization of chances. They 
are, rather, generalizations on the basis of observed stabilities of frequencies. 

In biology, mechanistic interpretations are typically reductive, while 
vitalistic views — as it seems, highly seductive — operate with unconfirma- 
ble explanations on the basis of extra-physical agents such as entelechies 
and vital forces. During the long period these theories predominated, we 
were confronted with the sorry spectacle of two competing views, the 
first of which is largely false and the second factually-meaningless. Biology 
cannot overlook the decline of mechanism as a program of comprehensive 
nature explanation; neither can it, wkh a pious or superstitious verbalism, 
dismiss the possibility of a naturalistic explanation of vital processes, 
methodologically on a par with physics and chemistry and indebted to 
their continuing advances. The contemporary synthesis goes in the direc- 
tion of an organismic physical theory which views organisms as intricately 
structured dynamic systems the parts of which interact in varying types 
and degrees of mutual and environmental dependence. Teleology, again, 
need neither be interpreted as a manifestation of a metaphysical design 
nor as an anthropomorphic illusion. It can be analyzed as a form of macro- 
causal relation typical of organized systems. 

In the mind-body problem we realize today that the customary ap- 

However, the widely debated consequences for the free-will problem are pre- 
cisely nil, for the simple reason that the free-will problem is a pseudo-issue arising out 
of confusions of meaning. Not determination but compulsion is the opposite of freedom. 
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proaches neither of monism nor of dualism lead anywhere. From the point 
of view of an epistemological analysis, physical and psychological concept 
formation do not necessarily differ in subject matter, in raw data, but only 
in the languages employed (with all their differences of pictorial-emotional 
connotation). The genuinely scientific work in psycho-physiology, though 
still in Its infancy, can only be impeded by metaphysical prejudices and 
rash attempts at wholesale “solutions.” Logical analysis, here as elsewhere, 
merely examines possibilities and makes explicit the basic assumptions or 
programs of research. It does not subscribe to the tenets of any school of 
psychology, although it is in essential agreement with the methodological 
outlook of behaviorism (but not necessarily with its scientific results and 
certainly not with any unqualified rejection of introspective techniques). 
This is simply a consequence of the acceptance of an inter-subjective cri- 
terion of factual meaning for science. The thesis of physicalism, in the 
sense of the unity of the language of science, amounts to the same view 
as that which was previously called “logical (or methodological) behav- 
iorism.” 

Exactly the same kind of analysis is applied to the social sciences. There 
are no other methods or aims in the social and cultural sciences than exist 
in the natural sciences: observation, description, measurement, statistics, 
the discovery of explanatory laws and theories — though more difficult of 
achievement in the former than in the latter — are the basic procedures. 
The role of sympathetic “understanding” or “empathy” as a practical guide 
is certainly not to be minimized, but its results, if they are to be scientifically 
valid, are subject to the very same objective tests as are the results of in- 
organic science. If history is declared both a science and an art, then the 
scientific component lies as usual in the scrupulous ascertainment and in- 
terpretation of the data, and the artistic component consists in the use of 
pictorially and emotionally appealing language in the representation of 
facts. To what extent sociology, economics, or history are capable of dis- 
covering reliable laws on some level of concept-formation is an empirical 
question and therefore cannot be decided a priori on logical grounds. Only 
by trial and error can we determine which dimensions or variables must 
be selected for the formulation of reliable dependencies. 

Sharply to be distinguished from the thesis of the unity of science is the 
thesis of a unitary system of explanation in the sciences. Whereas the first 
thesis is relatively trivial, stating as it does only the possibility of passing 
from the concepts of one science to those of any other on strictly empirical 
grounds, the second thesis is as yet problematic and can be considered only 
as a tentative program of research. We have witnessed a great many re- 
ductions of sciences to other sciences (astronomy, acoustics, and thermo- 
dynamics to mechanics; optics to electrodynamics) and such impressive 
unifications as those of mechanics and electrodynamics as brought about 
by the relativity and quantum theories. In this connection it can be safely 
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assumed today that chemistry is becoming reducible to atomic physics. 
Further unifications may be expected to emerge out of the endeavors of 
such borderland sciences as bio-physics, bio-chemistry, psycho-physics, 
psycho-physiology, social psychology, etc. As to whether these syntheses 
will lead to a complete reduction of the laws of the various sciences to a 
unitary set of basic laws, and as to whether these basic laws will be the 
laws of a future physics is again a matter of conjecture. Logical analysis 
can investigate the possibilities and the logical structure of such an extreme 
convergence of theories; it can dispel emotionally rooted misconceptions 
of or prejudices against these unifications, but it cannot afford to be dog- 
matic about their attainability. For the time being it seems more fruitful 
to analyze the different types of concepts and conceptual systems in the 
still relatively separate and autonomous sciences. This can be done with 
due attention to the already existing interconnections of the sciences and 
without premature attempts at complete unification. 

In general, the problems in the logic of science which have been and still 
are being pursued by the logical empiricists are not of this grandiose, sweep- 
ing character. Some of the most intensively cultivated fields of work, aside 
from the results in symbolic logic, pure syntax, semantics, and the founda- 
tions of mathematics, lie in detailed analyses of the concepts and procedures 
of the empirical sciences. In the pursuit of these tasks and as a result of the 
rapid advances of the sciences, new problems are constantly opening up 
which require the attention of fully trained logicians and methodologists. 
It is here where cooperation with the scientists is the closest and the most 
productive. 

VALUE-THEORY, ETHICS, AND OUTLOOK ON THE 
SOCIAL PROBLEMS 

A little reflection suffices to show that the meaning of the term “ethics” 
is highly ambiguous and that it designates at least five different types of 
endeavor: (i) moral “vision,” i. e., the recognition, discovery, or (alleged) 
demonstration of a “right” or “good” way of life or of an uppermost stand- 
ard of moral evaluation; (2) moral exhortation, education, and propaganda; 
(3) empirical studies of actual moral evaluations, either descriptive or ex- 
planatory; (4) the technology of the “good” life — a branch of applied 
science concerned with the discernment and perfecting of means (instru- 
mental values) in view of certain ends (terminal values); (5) the logical 
analysis of ethical terms and sentences — either by the casuistic Socratic 
method or by the elaboration of a hypothetico-deductive system of ethical 
norms. The five-fold division just outlined is itself a result of the Socratic 
type of approach. (Quite analogous distinctions apply to aesthetics.) 

Ethical norms or imperatives as discovered or intuited in ( i ), proclaimed 
and advocated in (2), factually studied in (3), practically implemented 
in (4), and subjected to a meaning analysis in (5) may be reconstructed 
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as sentences referring to a possible (usually not actualized) state of affairs 
and expressed with an emotional-motivational appeal. In the use of such 
terms as “ought,” “should,” “right,” “good,” “duty,” etc. lies the irrcducibly 
directive component of moral value-judgments. An ethical imperative like 
the Golden Rule simply means: “Would that everybody behaved toward 
his fellowmen as he expects them to behave toward him.” This sentence, 
having its accent in the emotive appeal, could not possibly be deduced from 
a knowledge of facts only; it is neither true nor false. It is rather an invita- 
tion (suggestion, request, exhortation, or command) to make the contained 
factual sentence true. In traditional metaphysically or theologically 
oriented moral philosophies the attempt was made to validate the funda- 
mental standards on the basis of revelation, a priori intuition, or logical 
proof. Absolute values were thus either concretely specified and dogmati- 
cally proclaimed or merely abstractly assumed and their specific content 
left open. From the logico-empirical point of view all of these approaches 
involve confusions of meaning or assumptions incapable of test. Absolute 
values as well as categorical imperatives can be expressed only in emotive 
language. 

Relative values in the sense of instrumental values which are determined 
by needs and interests and hypothetical imperatives which state empirically 
confirmable means-ends relations are factually-meaningful. Here the ques- 
tions of truth or falsity make sense. As long as disagreement in morals de- 
pends merely upon differences in opinion or belief regarding the efficacy 
of contending means, such disagreement is in principle capable of settle- 
ment by the empirical method. True enough, means and ends are often so 
closely related and intertwined that it would be an oversimplification to 
assume a clearcut hierarchy of instrumental values crowned by uppermost 
fixed terminal values. Dewey has taught us to drop even this last remnant 
of value-rationalism. Nevertheless there are leading standards, thoroughly 
empirical, to be sure, in the light of which we evaluate the mutual adjust- 
ment and harmonization of ends ami means. These guiding principles 
themselves are, as a matter of fact, judged and evaluated by their corre- 
spondence to human wants and desires. The question raised (and sometimes 
answered negatively) by metaphysicians, “Is the satisfying of human in- 
terests morally valuable?” is therefore not a factual question at all. As long 
as it is not specified to whose interests or to which interests reference is be- 
ing made, it is the vagueness of the question that renders it meaningless. If, 
however, some such specifications are made it still does not acquire factual 
meaning because the term “valuable” (in the non-instrumental sense) is 
used as a purely emotive device for the direction or redirection of attitudes. 
If, finally, in some moral system a definite locus has been given for the ap- 
plication of such terms as “valuable,” “good,” “right” and the like, then 
such a material definition renders answers to our question either analytic 
or contradictory, as the case may be, and thus again lacking in factual 
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meaning. The often emphasized mdefinability of “good” is now clarified 
as due to the motivational character of the term. The ever present pos- 
sibility of asking the question “But is this really good?” shows that no de- 
scriptively delimited locus of valiiableness forces its acceptance upon us 
as an ultimate criterion. We do not deny here that in the immediate ex- 
perience of persons living in a given cultural context value judgments may 
bear the mark of intuitive self-evidence. But their very dependence upon 
and variability with that cultural context are a sufficient proof of their 
relative nature. 

The quest for certainty, here in the field of morals just as elsewhere, may 
lead to emotionally soothing or edifying results. But the acceptance of an 
absolute authority or extramundane sanction for morality, like the belief 
in an absolute source of factual truth, manifests a not fully liberated, pre- 
scientific type of mind. A completely grown-up mankind will have to 
shoulder the responsibility for its outlook and conduct; and in the spirit 
of an empirical and naturalistic humanism it will acknowledge no other 
procedure than the experimental and no other standards than those pre- 
scribed by human nature and by our own insights into the possibilities of 
improving human nature. 

The Scylla of metaphysical absolutism in value-theory can thus be 
avoided. But how about the Charybdis of an anarchical relativism of 
values? Historians, ethnologists, social psychologists are apt to arrive at the 
opinion that, with human interests and attitudes subject to so much variety 
(depending on epoch, climate, and socio-economic setting), each moral 
system is equally justified. They hold that there can be no unique system 
of morals binding upon all. Empiricism may often have been misled into 
this sort of reductive fallacy, yet a truly empirical study of human nature 
and social conduct discloses a considerable common denominator in at 
least the basic needs of all individuals living in the context of cooperation 
and mutual dependence. Around this nucleus as a center of orientation, 
all social, political, legal, economic, and educational reforms must operate 
if they are to achieve their aim to any degree at all. The salient evils and 
maladjustments of the life we call civilized can only be eliminated or miti- 
gated if by conscious effort and planning reforms are democratically under- 
taken and widely supported. Human interests, and with them, human satis- 
faction and happiness, are flexible, educable. What originally may have 
had value only as a means may, through use and habituation, acquire value as 
an end. Even if Hobbes’s pessimistic opinions concerning the utterly selfish 
nature of human attitudes were correct (and there is some evidence to the 
contrary) it would yet be plausible that out of the use of cooperative and 
reciprocal-help procedures as mere means mankind does (or will) gradually 
develop genuinely kind and altruistic attitudes. Ethical relativism (i. e., the 
assertion that evaluations depend on needs and interests, and that these 
needs and interests, though fairly constant in their basic aspects, are not 
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eternally fixed or a priori established) does not imply moral cynicism or 
pessimism. The standards of justice and fairness developed in the social 
process have themselves become objects of greatest interest. Most civilized 
people are highly sensitive to them and most indignant about their viola- 
tion. Yet, it should be noted that ethical relativism does not necessarily 
imply that the majority should rule in the determination of the good life. 
Breaking through older and majority-endorsed standards to a new form 
of morality may be envisaged at first only by a few but may nevertheless 
be justifiable on the basis of the expected results of the new measures for 
the totality of mankind. The concrete implementation of any program of 
action lies outside the competence of the philosopher qua logical analyst. 
The gap between ascertained knowledge and the knowledge required for 
action will always prove inhibiting to the reflective thinker. Nevertheless 
his contributions should not be underestimated. By removing prejudice and 
confusion, by spreading enlightenment through the clarification of basic 
ideas, he occupies an indispensable role as a guide on the however tortuous 
path of human progress. 
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Is Existence a Predicate? * 


WILLIAM KNEALE 


I propose to begin by explaining how the controversy about existential 
propositions has arisen. I shall then try to expound the doctrine that ex- 
istential propositions are a sub-division of general propositions. In my 
third section I shall try to apply this doctrine in the elucidation of some 
rather curious existential propositions. Finally I hope to show that while 
rejecting the view that existence is a predicate we ought also to reject 
certain accounts of the nature of propositions. 

I 

No logician wishes to deny that in ordinary speech sentences such as 
“tame tigers exist” can be used with perfect propriety. Some of them may 
be false, but it is not for the logician to determine which are and which 
are not. If, however, we assume that grammatical form is a sure guide to 
logical structure, we may be tempted to say that in these sentences the 
word “existence” stands for a predicate, where “predicate” has a logical 
sense distinct from its grammatical sense. That some philosophers have 
taken the word “existence” to stand for a predicate in the logical sense, i.e., 
for an attribute, may be seen from their use of the ontological argument 
to prove the existence of God. 

Descartes’ exposition of the argument is clearer than most others. He 
starts from the position, supposed to be already established, that we can 
know some propositions, e.g., simple theorems of mathematics, to be 
necessarily true. It does not matter for our purposes whether he thinks 
that his necessary propositions are analytic or synthetic, although we may 
remark in passing that the language in which he refers to them suggests 
that they are analytic. He wishes to say that the proposition that God 
exists can be proved in the same way as that in which a necessary proposi- 
tion of mathematics is proved. He explicitly compares it with the proposi- 
tion that the triangle has interior angles equal to two right angles. Thus 
he writes in the Fifth Meditation: “I clearly see that existence can no more 
be separated from the essence of God than can its having three angles 
equal to two right angles be separated from the essence of a rectilinear 

* Reprinted by kind permission of the author and the editors from Aristotelian 5 ^?- 
ciety. Supplementary Volume 1$, 1936. 
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triangle.” ^ And in his reply to Gassendi’s objections: “You are plainly in 
error when you say that existence is not demonstrated of God as it is 
demonstrated of the triangle that its three angles are equal to two right 
angles: for the two propositions are proved in the same way, except that 
the demonstration proving existence in God is much simpler and clearer.” ^ 
And again in the Principles of Philosophy: “Just as the mind, perceiving 
that it is necessarily involved in the idea of the triangle that it should have 
three angles equal to two right angles, is thereby absolutely persuaded that 
the triangle has three angles equal to two right angles; so, from the fact 
that it perceives necessary and eternal existence to be comprised in the 
idea which it has of an absolutely perfect Being, it must obviously conclude 
that this absolutely perfect Being exists.” ® 

This argument is based on the assumption that ‘God exists’ is a proposi- 
tion of the same sort as a theorem of geometry. Descartes writes as though 
both propositions predicated something of a subject, the one being about 
‘God,’ the other about ‘the triangle.’ If he did not assume this, he would 
not say that they can be proved in the same fashion. Gassendi was the 
first, I think, to criticize the argument on the ground that existence is not 
a property of God or of anything else.^ His criticism drew from Descartes 
the interesting admission: “I do not see to what class of reality you wish 
to assign existence, nor do I see why it may not be said to be a property as 
well as omnipotence, taking the word property as equivalent to any at- 
tribute or anything which may be predicated of a thing.” ® No doubt 
Descartes and those who agree with him would say, if questioned, that 
they wished to make a distinction between existence and qualities such as 
redness. But refinements of the theory of existence as a predicate only in- 
troduce fresh difficulties. The theory is unacceptable. 

Unless all true existential propositions are analytic, which no one (ex- 
cept perhaps Leibniz) ever maintained, some subjects of which existence 
is to be predicated must be conceivable apart from existence. Even of God, 
whose essence is said to involve existence, we establish that He may exist 
before we prove that He does exist.® That is to say, there must be some 
sense of “being” which is logically prior to existence and applicable to 
the possible as well as to the actual. The subject considered as having 
being in this sense is apparently a certain complex of universals. It is the 
addition of existence which makes it into an actual individual in the time 
series. For existence (with the exception of God’s) is temporal, whereas 

1 The Philosophical Works of Descartes, ed. Haldane and Ross, Vol. I, p. i8i. Later 
quotations are indicated by HR with volume number and page. I have slightly modi- 
fied the translation in several places. 

2 HR, II, 229. 

8 HR, 1,224. 

^HR, II, 185. 

»HR, II, 228. 

«HR, 1 , 224 and II, 13. 
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the being which is logically prior to existence is timeless. If we deny these 
principles, it is said that we abandon the great tradition of philosophy. 
Perhaps we do, but not without good cause. From the notion of a subject 
of predicates as a certain nature we should find ourselves led to the very 
strange conclusion that all propositions other than existential propositions 
must be analytic. For the nature of a thing is taken to include all its quali- 
ties. We should therefore be using a self-contradictory expression if we 
said of something which was red “suppose this were green.” We ought 
rather to say “suppose there were something like this in all other respects 
but green instead of red.” Worse consequences follow from the notion 
of existence as a temporal predicate. It is true, of course, that the verb “to 
exist” takes tenses, but in saying this we admit that if the verb symbolizes 
a predicate the subject of the predicate must be capable of change. It has 
been asserted, however, that the subject of the predicate existence is a 
timelessly possible somewhat, and, however little we may know about 
time, we know that the timeless cannot have different predicates at differ- 
ent times. 

We must try to find a satisfactory place for existential propositions in 
a revised logic. But here Gassendi and Kant, who repeated Gassendi’s 
criticism of the ontological argument, offer us no help. Indeed Kant by 
lending his authority to a corrupt Aristoteliamsm probably did some- 
thing to delay the necessary revision. For example, in his definitions of 
analytic and synthetic propositions he assumed that every proposition 
must have a subject and a predicate. It was not until the end of last century 
that any serious attempt was made to explain the nature of existential 
propositions. In order to understand what modern logic can add to Gassen- 
di’s criticism we must consider the notion of logical form, the clarification 
of which has been the chief development of logic in the past forty years. 
I shall not attempt to give a definition of logical form. I am not sure that 
a definition is possible. But I can indicate what is meant by saying that 
‘this is red’ has the same logical form -as ‘that is green’ and a different logical 
form from either ‘this is near that’ or ‘if Hannibal had marched on Rome, 
he would have taken it.’ ^ Some distinctions of logical form are so obvious 
that they could not be entirely ignored by the older logicians. Most manuals 
of logic contain disconnected references to hypothetical and disjunctive 
propositions. What is peculiar to modern discussions is the attempt to work 
out a systematic account of the various possible logical forms, that is to say, 
the attempt to present them in a single scheme in which they are arranged 
according to their similarities and in which it is easy to detect the internal 
logical relations (i.e., entailment, etc.) which hold between them. 

7 In order to mark a distinction between a sentence and the proposition which it 
expresses, I use double quotation marks when I refer to the sentence and single quota- 
tion marks when I refer to the proposition. 
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We must begin with a distinction between simple and complex proposi- 
tions. We may say somewhat loosely that complex propositions are about 
other propositions, and that simple propositions are those which are not 
complex, but the phrase ‘‘about other propositions” is too ambiguous to 
be suitable for a definition. It has been maintained that every complex 
proposition is a truth-function, i.e., a proposition which is about other 
propositions, called its arguments, in the sense that for any array of truth- 
values (truth or falsity) of those other propositions its own truth-value 
is determined. I cannot argue that question here, but I wish to assert 
that no complex propositions are of the subject-predicate form. Reflec- 
tion will show that, although we may use sentences of the grammatical 
form “p is true,” words which appear to stand for attributes of proposi- 
tions do not in fact stand for any attributes. It is not even correct to say 
that all simple propositions are of the subject-predicate form, unless we 
extend the meaning of the word “predicate” to cover relations. For, if we 
refuse to admit relational propositions, we shall be driven to the monadism 
of Leibniz. In order to avoid the various misleading associations of the 
word “predicate” we may speak of the elements of simple propositions 
as constituents and components. We can indicate the meaning of the 
word “component” by saying that the component of ‘this is red’ is 
what it has in common with ‘that is red’ and the component of is near Z?’ 
what it has in common with V is near i.’ 

Let us now consider a range of propositions which differ among them- 
selves only in respect of one element in each, e.g., ‘this is red,’ ‘that 
is red,’ etc. We cannot enumerate all the propositions of the range one by 
one, but we can indicate what range we are considering by the use of an 
expression such as is red” which stands for what is common to them 
all. This symbol is not the expression of a proposition, i.e., of something 
which can be true or false. The letter “:r” is not the name of anything in 
particular, and it does not stand indifferently for all things which can 
occur in propositions of the range ‘x is red,’ as a real variable would. It is 
merely a sign to mark a place which is filled by different elements in the 
various propositions of the range. From consideration of such a range 
we can derive two general propositions, the one existential and the other 
universal.® The existential proposition, ‘for some x, x is red,’ is an adjunc- 
tion of the propositions of the range, that is to say, its form can be ex- 
hibited in a sentence such as is red or b is red or c is red, etc.,” where 
“or” has its non-adversative sense. The universal proposition, ‘for all 
Xy X is red,’ is a conjunction of the same propositions. 

In the example which I have selected the propositions of the range 

®It should scarcely be necessary to point out that “general’* is not used here as a 
synonym for “universal,” but some critics persist in assuming that it is. 
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are attributive simple propositions and the elements in which they differ 
are constituents. But the theory of general propositions is not restricted 
to ranges of this kind. We must recognize that such propositions as the 
following are also general in the sense defined: ‘for some x is not red/ 
‘for all X is not red or x is extended/ ‘for some x^ x is near this/ ‘for some 

0, this is <l> and that is <56.’ The ordinary expression of the last of these 
would be “this and that have some quality in common.” It is based on a 
range of propositions each of which is itself a conjunction of two simple 
propositions with the same component and which differ among themselves 
only in respect of that component. The propositions in the range for 
generalization may even be themselves general propositions. Thus from 
the propositions ‘for all x, x loves Jones/ ‘for all x, x loves Smith/ etc., we 
can pass to the range ‘for all x, x loves y/ and from that to the doubly- 
general proposition ‘for some y, for all x^ x loves y/ of which the ordinary 
expression would be “there is somebody whom everybody loves.” In the 
technical expression of multiply-general propositions the order of the 
prefixes is of the utmost importance if the prefixes are of different kinds, 

1. e., not all existential or all universal. We must be prepared, for example, 
to distinguish the proposition to which we have just referred from the 
quite different proposition ‘for all Xy for some y, x loves y/ of which the 
ordinary expression would be “everybody has somebody whom he loves.” 
The one is an adjunction of conjunctions, the other a conjunction of 
adjunctions. 

In respect of their logical relations to other propositions general propo- 
sitions resemble other adjunctive and conjunctive truth-functions. Just as 
‘p’ entails ‘p or q,’ so entails ‘for some x, <l>(x)»^ And just as ‘p and q’ 
entails ‘p,’ so ‘for all x, <l>(xy entails ® Adjunction and conjunction 

can each be defined in terms of the other and negation. So too ‘for some 
Xy (l>(xy is strictly equivalent to ‘it is not the case that for all x, not’-<l>(xy 
and ‘for all x, <l>{xy strictly equivalent to ‘it is not the case that for some 
X, not-<j>(x)' 

In order to safeguard ourselves from misunderstanding we must make 
clear that this account of general propositions is not intended to explain 
away the peculiarity in virtue of which they have been called general. 
It is true that “for all x, x is red” is equivalent to “a is red and b is red and 
c is red, etc.,” but no expression in the conjunctive form without “etcetera” 

® Professor Moore has asserted that is not entailed by ‘for all x, but 

only by the conjunction of that and exists’ {Arist. Soc, Sup, VoL vii, p. 204). Is 
supposed to be a logically proper name^* Then what does he mean by ‘‘a exists”? Is ‘V’ 
a description of the form “the ^ thing”? Then is equivalent to “for some x, 

0(2;), and ^{xy"\ but no one wishes to maintain that ‘for all x^ 4 >(xy by itself entails 
‘for some x, <f>(x) and ^(x)" Of course, I cannot deduce ‘0(«)’ from any other prop- 
osition unless I can entertain ‘ 0 («).’ Perhaps this is the point which Professor Moore 
wishes to make. But is it necessarily absurd to say that a proposition which I entertain 
may entail a proposition which I cannot entertain? 
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would be an exhaustive analysis of the meaning of the original expression, 
because, as everyone agrees, there is some sense of the word ‘‘about’* in 
which a general proposition may be about things of which we have never 
heard and for which we have no names. Since “etcetera” means the same 
as “and so on for all the propositions of the range,” its use here is an ad- 
mission that we are not able to resolve a general proposition into one 
which is complex but not general. If, then, we say that general propositions 
are adjunctive and conjunctive truth-functions and occasionally use an 
expression ending with “etcetera” in order to make the point clearer, we 
are only explaining in what sense general propositions may rightly be said 
to be complex. For a proposition to be a truth-function of a certain kind 
it is not essential that it should be expressible in a sentence consisting of a 
finite number of sentences linked by “and” or “or,” but rather that its 
truth-conditions should be of a certain kind. An existential proposition is 
about the propositions of its range in the sense that it is entailed by each 
of them and cannot be true unless one of them is true, and a universal 
proposition is about the propositions of its range in the sense that it entails 
each of them and cannot be false unless one of them is false. The words 
“each” and “one” which occur in these definitions are marks of generality, 
and their presence shows that we have not explained away the peculiarity 
of general propositions. But it is important to realize that general proposi- 
tions are complex in the sense defined, since it is only by considering them 
as truth-functions that we can understand their place in the logical scheme 
of forms, the nature of the distinctions between multiply-general proposi- 
tions which are expressed by the ordering of prefixes, and the logical rela- 
tions of general propositions to the propositions of their ranges. 

What distinguishes general propositions from other truth-functions of 
the same types is the fact that by means of them, or rather, by means 
of the sentences which express them, we are able to talk about propositions 
which we are unable to entertain, although only in the sense of “about” 
which I have tried to define. General propositions are complex but not 
completely exponible.^® I admit that this is a difficult notion, but I do not 
think that we can give up the claim to be able to talk about all the proposi- 
tions of a range. Such attempts as I have seen to explain away the need for 
the claim seem to me obviously unsatisfactory. It has been suggested, for 
example, that the structure of the proposition ‘for some x is red’ is shown 
most clearly in the expression “redness has application.” But we ought 
surely to deny that the proposition is of the subject-predicate form, espe- 
cially when we find that we are required to talk of a predicate called 
“having-application,” supposed to be itself applicable to universals. In 
order to make sense of the phrase “has application” we must add “to 
something,” but then we have only a wordy paraphrase of “something is 
red.” And in any case the suggestion takes no account of such general 

10 1 owe the suggestion of this convenient medieval word to Mr. Ryle. 
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propositions as ‘this and that have some quality in common.’ It may per- 
haps be argued with some plausibility that it is impossible to entertain 
a proposition without knowing what would make it true or false, and that 
therefore a general proposition cannot be a truth-function of unenter- 
tained propositions. But the argument assumes too much. Anyone who 
entertains a general proposition has at least a criterion by which to de- 
termine whether any proposition which he may come to entertain does 
or does not belong to the range of his generalization and, possessing this 
criterion, he is in a position to verify or falsify the general proposition 
when suitable evidence offers itself. I cannot see that more than this is 
required for the entertainment of a proposition. I may add that it is ob- 
viously possible for a man to verify or falsify a general proposition in 
some situation which he could not envisage at the time of first entertain- 
ing the proposition, and that any acceptable theory of general proposi- 
tions must allow for this possibility. 

Of all the variety of general propositions which can be and have been 
entertained traditional logic recognizes only four forms, distinguished as 
Ay E, I and O. The A form (with existential import) is ‘for all x, if <j>(x) 
then ipix), and for some Xy The I form is ‘for some Xy cl>{x) and 

\l/{x).^ No doubt these forms have been recognized because they are of 
special interest in science. The A and E forms are the forms of easily 
stated laws, and the O and I forms are the contradictories of the A and E 
forms. Propositions of the form ‘for some Xy <l>(x)y’ where <l> is an unanalyz- 
able characteristic, may have been ignored because we rarely trouble to 
assert them in ordinary discourse. We know that all such propositions 
are true. But it is interesting to notice that the reason why they must be 
true belongs to epistemology rather than to logic. We could not enter- 
tain any proposition about if we had not been able at some time to 
assert a proposition of the form but any such proposition would en- 

tail ‘for some x, (j>{x),^ Unfortunately, the traditional logicians while 
recognizing certain general propositions have tried to assimilate them in 
form to simple propositions such as ‘this is red,’ calling them all categorical. 
It is their obsession with the subject-predicate form which makes them 
reject out of hand all attempts to reduce mathematics to logic. I do not 
wish to assert here that any of the attempts is successful, but I do wish 
to maintain that no one who thinks that Aristotle exhausted formal logic 
can possibly hope to understand any of the attempts which have been 
made. As a preliminary to understanding we must first be prepared to 
recognize general propositions of such forms as ‘for all x, y and 2, if 
^ is p to y, and y is p to 2, then is p to 2,’ which cannot be fitted into the 
traditional scheme of propositions. It is the same obsession which pro- 
duces the fallacious ontological argument. 

If the logical theories which I have summarized are correct, we can 
now answer the question implicit in Descartes’ remark: “I do not see 
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to what class of reality you wish to assign existence.” Our answer must 
be that, if when Descartes talks of a class of reality he means substances 
or attributes or relations, existence belongs to no class of reality. The 
word “existence” is not a symbol for anything which can be either a 
constituent or a component of a simple proposition. It is only a logical 
auxiliary symbol. The sentence “tame tigers exist” is just one way of ex- 
pressing the proposition ‘for some x, x is tame and x is 2, tiger.’ Other 
ways of expressing the same proposition are “there are tame tigers,” “some 
tigers are tame,” “something is a tame tiger.” The sentence “tame tigers 
exist” may mislead philosophers into thinking that existence is a predi- 
cate, because it is grammatically similar to such sentences as “tame tigers 
growl” and “Rajah growls.” Descartes fell into this confusion when he 
assumed that the proposition ‘God exists’ has the same form as a theorem 
of geometry. It is true that according to the usages of our language each 
of the propositions can be expressed in a sentence of the same grammatical 
form as those used to express attributive simple propositions, and that for 
most purposes such expression would be unobjectionable. But the logical 
forms of the two propositions are exhibited more clearly in the sentences 
“something is divine” and “if anything is a triangle, it has interior angles 
equal to two right angles,” And no one who started with the new sen- 
tences would ever dream of an ontological argument. In short, the argu- 
ment is merely a play on grammatical form. 


Ill 

I wish now to consider certain rather curious existential statements 
which are rarely if ever uttered by plain men. 

(a) ‘‘This exists^ After an account of existential propositions from 
which my own is in large part derived, Mr. Russell tells us that the words 
“a exists” can have no meaning if “a” is not a description but a logically 
proper name.^^ He allows that “a exists” may have meaning when is a 
grammatically proper name. If I say “Mr. Russell exists” I may mean 
‘there is one and only one man who wrote An Introduction to Mathe- 
matical Philosophy, etc., and is called Mr. Russell.’ “Mr, Russell” is then, 
as used by me, a unique description, i.e., a phrase connoting a complex of 
characters which belong all together to nothing but Mr. Russell. It would 
only be a logically proper name if I could use it without connotation to 
refer directly to something with which I was acquainted. The funda- 
mental distinction here is between direct and indirect reference. When 
we think that we are making an indirect reference we may in fact be 
referring to nothing at all. That, I suppose, was the situation of Greeks 
who, believing their own mythology, said “the goddess of wisdom be- 
friended Ulysses.” But what of the sentence “this exists”.^ Common sense 

Introduction to Mathematical Philosophy, p. 178. 
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insists that the words have a meaning, and yet “this” does not look like 
a description. 

It is true that if were a logically proper name the words exists” 
could have no meaning such as we discover in the sentence “the President 
of the United States exists.” If there were any meaning it could only be 
‘for some x, x is identical with a.’ But in ordinary language there are no 
logically proper names. Symbols have sense because they are used accord- 
ing to habitual rules, and it is impossible that any symbol should be 
habitually associated with a particular which is a fleeting event. That we 
are able nevertheless to indicate to each other the particulars to which 
we wish to refer is due to the peculiarity of our habitual rules for the 
use of certain words such as “this,” “here,” “now” and “L” Each token 
of a demonstrative type may denote a different thing, but each token 
denotes whatever it does denote by locating that thing as in a certain rela- 
tion to itself which anything denoted by a token of that type must have 
to the token denoting it. If anyone else understands my use of a demon- 
strative word, he does so by apprehending the particular sound which I 
utter and considering what thing can be in a certain relation to that 
particular sound. The rules for the use of tenses in verbs must be ex- 
plained in a similar fashion. From these considerations it follows that even 
according to Mr. Russell’s account of existential propositions the sen- 
tence “this exists” may have a perfectly good meaning, namely, ‘there 
is something to which my token “this” has the deictic relation.* 

(Z?) ^^There are universals,'*^ In view of the criticisms which are some- 
times brought against recent developments of logic, it is important to 
show that we can find a sense in which this statement is undoubtedly true. 

A universal is either a quality or a relation. Let us begin by consider- 
ing the statement “redness is a quality.” We may be tempted to think 
that it ascribes a predicate, namely, being-a-quality, to a thing. If, how- 
ever, we try to take it in that sense, we shall certainly end in confusion, 
puzzling ourselves about unreal questions, such as how the things called 
qualities are related to the things called particulars. We must recognize 
that ‘redness is a quality’ is not a simple proposition. It seems rather to be 
about the role of redness as a component in simple propositions. I suggest 
that the least misleading expression of it is “for some x, x is red.” If this 
analysis is correct, ‘redness is a quality’ is a general proposition. The 
proposition ‘there are qualities’ must in consequence be doubly-general. 
It can be expressed in the form “for some <^, for some x, By a 

similar argument we can show that ‘there are relations’ can be expressed 
in the form “for some p, for some x^ for some y, p{Xy y).” “There are uni- 
versals” is therefore equivalent to “for some <^>, for some x^ <t>{x), or for 
some p, for some x^ for some y, p{x^ y).” 

If we try to clarify the meaning of the statement “there are particulars,” 
we find ourselves led to adopt an expression which differs from that just 
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given in nothing but the order of the prefixes. But the order of the prefixes 
makes no difference to the sense of the whole expression when the pre- 
fixes are of the same kind. It follows that the two sentences, “there are 
universals” and “there are particulars,” have the same meaning. At first 
sight this is a very startling conclusion, for it seems to suggest that the 
words “universal” and “particular” have the same meaning, which we 
cannot admit. But the false suggestion is the product of our own con- 
fusion. We have forgotten for the moment that the proposition which 
the two sentences express is multiply-general. The moral (and surely a 
very respectable moral) is that we cannot talk of universal without also 
talking of particulars and vice versa. Universals are components for con- 
stituents, and particulars are constituents for components. To say either 
“there are universals” or “there are particulars” is only to assert that some- 
thing is somewhat or somehow to something, i.e., that there are simple 
facts. Universals and particulars are distinguished by their different roles 
in simple facts. A universal or component is that element in a fact which 
determines its internal multiplicity. This we show by the way in which 
we use the symbols for components. We do not say “this is red that” 
or “this is greater than.” 

(c) ^^There may be three-termed relations^ It has been suggested that 
jealousy, owing, and betweenness are three-termed relations. I agree that 
the words occur in sentences containing three nouns, but I do not think 
that those sentences ever express simple propositions. That I owe twenty 
pounds to my bookseller is certainly not a simple proposition. Between- 
ness is the most plausible of the suggested examples, but examination 
shows that sentences containing the word “between” are about the logical 
properties of two-termed relations. If I say that b is between a and c, I 
mean that there is some aliorelative transitive relation by which a is related 
to b and b to c. For my own part I cannot discover any genuine three- 
termed relation. This is the situation in which some logicians say “there 
may be three-termed relations.” They wish to vindicate for pure logic 
the right to consider three-termed relationship as a possible form for simple 
propositions. Any logician who is not prepared to confine himself to con- 
sideration of propositional forms of which he can give examples must 
sooner or later defend himself in this fashion. For who can instance a 
simple fact of which the component is a thirty-seven-termed relation? 

Now the sentence “there may be three-termed relations” seems to mean 
that it is not self-contradictory to say that there are three-termed relations. 
I am therefore required to understand the meaning of the statement “there 
are three-termed relations” while admitting that I cannot give an example 
and do not know whether the statement is true. It is easy, of course, to 
write out a set of marks analogous to that used in considering two-termed 
relations. It will be “for some p, x, y and 2, p{x, y, 2).” But when I wrote 
“for some p, x and y, p(:t?, y)” I knew the logical form which I symbolized 
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by writing 3')*” If set of marks is really the expression of a 

quadrnply-general proposition, it is about a four-fold array of propositions 
all sharing the same form. In order to refer to those propositions I must 
at least know their form. And the whole difficulty in the present case is 
that I do not know any example of a form for which y? 2;)” would 
by analogy be an appropriate symbol. I suggest that when logicians say 
“there may be three-termed relations” they are thinking only of the pos- 
sibility of an extension of the rules according to which they manipulate 
marks like p and x. The only relational symbols to which the extended 
rules can be applied are incomplete symbols in Mr. RusselFs sense, i.e., 
such words as “owing,” which do not stand for elements of simple prop- 
ositions. 

{d) ^^There is a natural number 'which. . . .” It may be difficult to ex- 
plain the meaning of such statements as “7 -f 5 = 12.” I have nothing to 
say about that problem except that numerals are neither proper names nor 
symbols for qualities. If, however, we can explain such statements, we 
should find no special difficulty in existential statements of the form “there 
is a natural number which. . . .” The fact that mathematicians some- 
times make repeated trials in order to establish an existential proposition 
of this kind shows that the proposition is of the form ‘one satisfies the 
conditions or two satisfies the conditions or three satisfies the conditions, 
etc.’ But it has been suggested recently that such existential propositions 
are very mysterious and even that the principle of excluded middle does 
not apply to them. I think that the difficulty may perhaps have arisen from 
a failure to distinguish propositions which are contraries from proposi- 
tions which are contradictories. 

Let us consider a universal proposition to the effect that no number 
satisfies certain conditions. We may symbolize it by the letter N. The 
contradictory of this is the existential proposition that some number 
satisfies the conditions, which we may symbolize by the letter S. Now 
S might perhaps be established by* repeated trial, i.e., we might find a 
number satisfying the conditions after a finite number of trials. But N can 
never be established in that way, since we cannot make trial of all numbers. 
When mathematicians establish a universal proposition they do so by dem- 
onstrating for what they call the general case or by mathematical induc- 
tion (which is quite different from complete enumeration). They estab- 
lish not simply N but the proposition that N is necessarily true, which we 
may symbolize by I N. N and I N must be distinguished, for the contra- 
dictory of / N is not S, but the proposition that S is possible, which we 
may symbolize by *S. The logical relations between the four propositions 
can be seen most clearly if they are arranged in a square of opposition as 
follows: 

!N S 

N *S 
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Each higher proposition entails that below it. Those at the opposite ends 
of a diagonal cannot both be true and cannot both be false. Those in the 
upper row cannot both be true but may both be false. Those in the lower 
row cannot both be false but may both be true. Since S is sufficient to 
refute JN, mathematicians, who are interested especially in IN, may 
sometimes assume that S is the contradictory of ! N, If they do so, they 
will later find themselves led to the strange conclusion that the principle 
of excluded middle does not hold in mathematics. For ! N and S, being 
contraries, admit a tertmm, namely, the conjunction of N and The 
conjunction of N and seems to be a very queer proposition, but I 
would rather recognize it as a genuine tertium between contraries than 
deny the principles of logic. What consequences would follow in the 
philosophy of mathematics from its recognition I do not know. 

IV 

The fundamental thesis of those who believe existence to be a predi- 
cate is that there is a sense of “being” logically prior to existence and 
applicable to the possible as well as to the actual. When we have rejected 
the theory that existence is a predicate we must be prepared to meet the 
doctrine of prior possibility in another form. Some logicians who accept 
the analysis of existential propositions which I have outlined argue as fol- 
lows: “Logic is concerned with the forms of propositions. Propositions 
must be distinguished both from sentences and from facts. For different 
sentences may express the same proposition, as any one admits who says, 
for example, that the speakers at an international conference are all dis- 
cussing the same proposition although they speak in different languages. 
And not all our thinking is the knowing of facts: we often suppose that 
a were when we know that a is not <^. Now we must find a place some- 
where for propositions, and it seems most reasonable to say that they are 
possibilities. For all facts are possibilities, but not all possibilities are facts.” 
This theory can be stated without th€ use of the word “existence,” but it 
is in effect a modern version of the doctrine which underlay the treatment 
of existence as a predicate by older philosophers. Here instead of existence 
as a predicate of possible things we have factuality as a predicate of pos- 
sible states of affairs. Sometimes, indeed, the word “existence” is used in 
the statement of the theory. Mr. Wittgenstein, for example, seems to have 
held some such view when he wrote: “The existence of atomic facts 
[Sachverhalteny i.e., states of affairs] we also call a positive fact [Tatsache], 
their non-existence a negative fact.” 

We must admit that in its application to simple propositions this theory 
is free from the defects which we discovered in the doctrine of subsistent 
possible things. It need not involve us in any strange heresies about par- 
ticulars and universals or about time. For it allows us to suppose that some 
particular were otherwise than in fact it is, and it does not require us to 
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say that factuality or existence belongs to timeless possibles at certain 
times. We can go further and admit that whatever we think must in some 
sense be a possibility. But I think that we ought nevertheless to reject this 
form of the doctrine of prior possibility if it is offered as a finally satis- 
factory account of the nature of propositions. 

What can we mean by the phrase ‘‘contemplating a possibility” Some 
philosophers prefer to speak of knowing an analytic fact of the form ‘p 
is possible.’ If this language is intended to provide an explanation of the 
nature of propositions, it assumes what it should explain, for the p of ‘p 
is possible’ is presumably a proposition which we must entertain in order 
to know that it is possible. Other philosophers who use the word “pos- 
sibility” in their account of propositions apparently treat it as a synonym 
for “what is possible.” According to them we are acquainted with a host 
of possibilia as objectives in their own right. But the word “possible” can- 
not stand alone as a description of anything. In order to give it a sense we 
must say that it is short for “possible fact.” I suspect, however, that we 
sometimes talk of possible facts as though they were facts of some peculiar 
kind, which is obviously absurd. Let us then substitute for “possible fact” 
the less dangerous phrase “what might be the case.” There is no doubt that 
at times we can use this phrase intelligibly, but I refuse to admit that the 
words ever describe an objective with which I am acquainted. To admit 
that they do would be to say that I know something which has the re- 
markable status of being ready to be a fact. Insistence that the objective 
is logically prior to what is the case and conceivable apart from all actuality 
only adds to the absurdity. 

These considerations need not lead us to give up speaking of proposi- 
tions, or even of possibilities, but they do suggest that we must treat 
propositions as logical constructions, i.e., that we must be prepared to 
translate sentences about propositions into sentences in which the word 
“proposition” and its synonyms do not occur. There is a common view 
(once defended by Mr. Russell in his polyadic relation theory of supposal) 
according to which thinking is doing something with elements abstracted 
from facts. But it seems clear that the elements of facts cannot be sepa- 
rated in such a way that a man may be acquainted with a constituent or a 
component when he is not knowing a fact in which it is constituent or 
component. That the elements of facts cannot be separated is the truth 
of the theory of universale in re. Nor is it enough to say that entertaining 
a proposition is imagining a as For in its looser usage “imagining” is 
merely a synonym for “supposing,” and in its stricter usage it means ap- 
parently having an image which is numerically distinct from a and only 
characterized by <#> in some Pickwickian sense. Images may play some 
role in the situation which we call entertaining a proposition, but I think 
that the puzzle is to be solved only by consideration of the way in which 

12 Lewis and Langford, Symbolic Logic, ch. xiii. 
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we use symbols. The doctrine of subsistent propositions, or prior pos- 
sibilities, arises from the assumption that when sentences are not used to 
state facts they have meaning in precisely the same sense as when they 
are. In each case, it is supposed, symbols are used only to express some- 
thing of which we think without the help of symbols. I doubt whether 
there is any thinking, as distinct from knowing, without the use of sym- 
bols, I wish to suggest, on the contrary, that thinking in the restricted 
sense is a certain use of symbols, and that propositions are logical con- 
structions out of sentences. The detailed development of this theory 
would take too much time. I can only draw attention to some points of 
the development which are especially important. 

We must begin by considering the habitual use of symbols in sen- 
tences which state facts. For it is only by reference in the last resort to 
this situation that any symbolism can be explained. We must then give 
definitions of entailment and equivalence for primary sentences, i.e., for 
sentences which are used to state facts. In this connexion we shall find 
that primary sentences do not all state facts in the same sense of “state.” 
We have next to define the equivalence of secondary sentences, i.e., of 
sentences which have been constructed out of old symbols according to 
the rules of combination which those symbols obeyed when previously 
used to state facts. Here we shall require the notion of analogous sub- 
stitution. With these definitions we must go on to explain how various 
statements about propositions can be transformed into statements about 
sentences which are equivalent in either the primary or the secondary 
sense. In particular we must explain what we mean when we say that a 
sentence expresses a proposition, that a proposition has elements, that one 
proposition entails another. We shall find that for a proposition to be 
complex it is not necessary that the sentences which are said to express 
it should contain other sentences as parts of themselves. Finally we must 
explain in what sense it is true to say that a man always understands a 
secondary sentence with which he thinks although he is not aware of any- 
thing which it represents. I think it will appear that the understanding 
of a secondary sentence is for the most part not knowing anything, but 
rather freedom from bewilderment, ability to detect its relations of en- 
tailment to other sentences, and readiness to determine in suitable cir- 
cumstances whether the sentence does or does not state a fact according to 
the old rules of usage. 

It will be realized that if this account of propositions is correct the 
fundamental problem in all logical analysis is the determination of the 
way in which symbols are used in sentences which state facts. I have re- 
marked that not all true sentences state facts in the same sense of “state.” 
This can be illustrated by consideration of existential sentences, with 
which we are especially concerned. We may say, if we like, that the 
sentence “something is red” states an existential fact, but it is obvious that 
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what we call an existential fact is not a fact of the same level as other facts. 
For I cannot know that something is red without knowing that a name- 
able particular is red. And, since the knowledge which justifies my asser- 
tion that something is red would also justify my assertion that the name- 
able particular is red, it seems better to say that the existential sentence 
states incompletely the same fact which the other sentence would state 
completely.^® Obviously, the existential sentence states the fact incom- 
pletely because it is adapted to state any one of many different facts for 
the complete statement of which many different definite sentences would 
be required. And yet it is impossible to give a list of all the definite sen- 
tences for which the existential sentence might incompletely deputize. We 
can see why it is impossible, if we remember that the meaning of any 
symbol is determined by its rules of usage. The adjective “red” means 
what it does because it is habitually used in the statement of facts which 
have redness for their component. The word “some” does not stand for 
any element of facts, but its employment is governed by an habitual rule, 
namely, that a sentence containing the word “some” may be used to state 
a fact incompletely whenever a sentence of a certain sort (determined by 
the other words of the “some” sentence) can be used to state a fact more 
completely. Since we are not omniscient, we cannot hope to foresee all 
the cases which may be brought under such a rule. This is the explanation 
and justification of the doctrine that an existential proposition is an in- 
exponible adjunctive truth-function of the propositions of a range. 

13 Cf. J. Wisdom in Mtnd, Vol. XLII, p. 192. 
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W. V. QUINE 


Statements of the form “There is such a thing as so-and-so” I shall call 
singular existence statements; e.g., “There is such a thing as Pegasus,” 
“There is such a thing as Bucephalus,” “There is such a thing as appendi- 
citis.” The expression following the word “as,” here purports to designate 
some one specific entity — perhaps an individual, as in the case of “Pegasus” 
and “Bucephalus,” or perhaps a property or other abstract entity, as in the 
case of “appendicitis”; and the statement is true just in case there is such 
a thing as this alleged designated entity, in other words just in case the 
expression really does designate. 

The four-dimensional spatio-temporal view of nature is a device for 
facilitating logical analysis by rendering verbs tenseless. Let us adopt this 
device before proceeding farther. Bucephalus, then, is a certain four- 
dimensional body stretching through part of the fourth century b. c. and 
having horse-shaped cross-sections. Now the tensed statement “There is 
now no such thing as Bucephalus” is translatable into tenseless idiom 
roughly thus: “The temporally forward end of Bucephalus lies behind 
1939.” In the tenseless sense of “is,” to which I shall adhere, there is such a 
thing as Bucephalus; namely, a spatio-temporally remote spatio-temporal 
body. Again, we will perhaps agree for the moment that there is such a 
thing as appendicitis; though this is not a spatio-temporal body, but an- 
other and a more abstract sort of ent;ity. On the other hand there is no 
such thing as Pegasus; this word purports to designate a certain spatio- 
temporal body which in fact does not turn up anywhere in space-time, 
near or remote. 

Now we must distinguish between these singular existence statements, 
“There is such a thing as so-and-so,” and general existence statements: 
“There is such a thing as a so-and-so,” or briefly “There is a so-and-so,” 
“There are so-and-sos.” A general existence statement, e.g., “There are 
unicorns,” “There are horses,” “There are prime numbers between 5 and 

* Reprinted by kind permission of the author and the editors from The Journal of 
Philosophy, 36, 1939. 
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II,” says that there is at least one entity satisfying a certain condition. In 
logical symbols, the whole appears as an existential quantification: 

(3x) (x is a unicorn), 

(3:r) (x is a horse), 

i'Bix) (x is a prime number * 5 < < ii). 

In words: 


There is somethmg 'which is a unicorn. 

There is somethmg 'which is a horse. 

There is something 'which is a prime number 
and 'which is between 5 and 1 1. 

Whereas the singular existence statement calls the alleged existent by 
name, e.g., “Pegasus,” the general existence statement does not; the ref- 
erence is made rather by a variable the logistical analogue of a pro- 
noun “which,” “something which.” 

Note that a general term, such as “horse” or “unicorn,” is capable also 
of turning up in a singular existence statement. Just as the word “appendi- 
citis” designates a specific disease (which is abstract), and the word 
“Bucephalus” designates a specific horse (which is concrete), so we may 
regard the word “horse” as designating a specific property, an abstract 
combination of characteristics. Then the singular existence statement 
“There is such a thing as horse^^ (not horse”) will mean, not that there 
are horses, but that there is the abstract property in question. The same 
holds for the word “unicorn”; and we may thus be inclined to affirm 
the singular existence statement “There is such a thing as unicorn” though 
denying the general existence statement “There is such a thing as a uni- 
corn,” “There are unicorns.” 

The distinction between singular and general existence statements thus 
does not correspond to the distinction between the concrete and the ab- 
stract; the entity whose existence is tiffirmed by a singular existence state- 
ment may be concrete (e.g., Bucephalus) or abstract (e.g., horse), and 
the entity or entities whose existence is affirmed by a general existence 
statement may likewise be concrete (e.g., horses) or abstract (e.g., prime 
numbers). 

Now a curious problem is raised by the denial of a singular existence 
statement; e.g., “There is no such thing as Pegasus.” If the word “Pegasus” 
designates something then there is such a thing as Pegasus, whereas if the 
word does not designate anything then the statement would appear to 
lack subject-matter and thus to fall into meaninglessness. Actually, this prob- 
lem rests only on failure to observe that a noun can be meaningful in the 
absence of a designatum. The noun “Pegasus” is meaningful. If asked its 
meaning, we could reply with a translation into other words: “the winged 
horse captured by Bellerophon.” The word “Pegasus” can be regarded 
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as an abbreviation of this phrase; and the statement that there is no such 
thing as Pegasus then becomes, according to RusselFs theory of descrip- 
tions, a statement to the effect that if Bellerophon captured any winged 
horses at all he captured two or more. Many words form essential parts 
of intelligible statements — ^truths and falsehoods — ^without being names 
of anything; such is the status of prepositions and conjunctions and ad- 
verbs, we will perhaps all agree, and it is the status likewise of many 
nouns, notably “Pegasus.” Grammar and lexicography tell us, independ- 
ently of questions of existence, that the word “Pegasus” is a noun and 
that it is equivalent to the phrase “the winged horse captured by Bel- 
lerophon”; it is left to history and zoology to tell us further that the word 
“Pegasus” is not a name in the semantic sense, i.e., that it has no designatum. 

The understanding of a term thus does not imply a designatum; it pre- 
cedes knowledge of whether or not the term has a designatum. If I say, 
e.g., that there is no such thing as hyperendemic fever, you will not agree; 
you will not understand. You will still refrain from asking me what hyper- 
endemic fever is^ for I have warned you that there is no such thing; but at 
least you will ask me to explain my terms. Questioned, I perhaps explain 
that I intend the words “hyperendemic fever” merely as an abbreviation 
for the phrase “the disease which killed or maimed four-fifths of the 
population of Winnipeg in 1903.” Now that you know what I mean, 
an inquiry into Winnipeg history will lead you to agree that there is no 
such thing as hyperendemic fever. 

The latter example shows incidentally that factual considerations can 
entail the repudiation not only of an alleged individual, e.g., Pegasus, but 
also of an alleged abstract entity. In contrast to these factually grounded 
cases, consider next the doctrine that there is no such thing as up. In 
repudiating an entity we do not change our views as to the truth 
or falsehood of any ordinary factual statements containing the word 
“up.” But we do claim that nothing, neither a spatio-temporal body nor 
even a property or other abstract entity, is designated by the word “up”; 
the word is meaningful, it forms an essential part of various statements, 
but it is not a noun, much less a name of anything. 

Now the nominalist goes further than “up” in his repudiation of ab- 
stract entities. He would say, in the same spirit in which we have repudiated 
up^ that there is no such thing as appendicitis. At the common-sense level 
from which we considered hyperendemic fever, one would rush to the 
defense of appendicitis; hyperendemic fever does not exist, but appendi- 
citis certainly does. Still, just how does the nominalist err in treating ap- 
pendicitis as we have treated up? He agrees that many people are appendi- 
citic, and that the word “appendicitis” is meaningful and useful in context; 
yet he can maintain that the word is not a name of any entity in its own 
right, and that it is a noun at all only because of a regrettable strain of 
realism which pervades our own particular language. On the same grounds, 
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the nominalist will go back and do a more ruthless job than we have done 
in the matter of unicorns; he will say that there is not merely no such 
thing as a unicorn but also no such thing as unicorn — ^no abstract entity, 
so-called property, such as this word has been said to designate. He keeps 
the word "‘unicorn” merely as a contextually meaningful word like “up” 
— a syncategorematic expression which names nothing, abstract or con- 
crete. The general term “horse” will fare no better; there are many de- 
noted entities in this case, indeed — ^many horses — ^but no named or desig- 
nated entity, no abstract property horse according to the nominalist. 

But now the whole question of existence is beginning to appear gratui- 
tous. If the nominalist who renounces such abstract entities as horse, uni- 
corn, and appendicitis does not thereby foreswear any of the ordinary 
uses of these words, nor take issue on any factual questions of zoology 
and medicine, then what does his renunciation amount to? Any appeal 
to nature, such as was involved in the case of Pegasus and hyperendemic 
fever, seems now to have become irrelevant. What is left but a bandying 
of empty honorifics and pejoratives — “existent” and “non-existent,” 
“real” and “unreal”^ 

We are tempted at this point to dismiss the whole issue between nom- 
inalism and realism as a metaphysical pseudoproblem. But in thus cutting 
the Gordian knot we cut too deep into the level of common sense. We 
are all inclined, I suppose, to regard the word “up” or the suffix “ness” 
or the signs of punctuation as syncategorematic expressions, meaningful 
in context but naming nothing. The mere capacity to turn up in a sen- 
tence does not make a string of marks a name. Now if we allow ourselves 
this much freedom in repudiating designata, on what grounds can we take 
issue with the nominalist? On what grounds, indeed, can we take issue 
with someone who even outdoes the nominalist and repudiates everything^ 
the concrete as well as the abstract, by construing all words indiscrim- 
inately as syncategorematic expressions designating nothing? We seem to 
have a continuum of possible ontdlogies here, ranging from a radical 
realism at the one extreme, where even a left-hand parenthesis or the dot 
of an “i” has some w^eird abstract entity as designatum, to a complete 
nihilism at the other extreme. Singular existence statements “There is such 
a thing as so-and-so,” together with their trivial variants such as “So-and-so 
designates,” begin to assume the air of a logically isolated class of state- 
ments— logically independent of the rest of discourse, verifiable or falsifia- 
ble at caprice, and thus void of meaning. If we are to avert this conse- 
quence, we must find some relationship of logical dependence between 
the singular existence statement and the rest of discourse. 

Let us return to the singular existence statement “There is such a thing 
as appendicitis.” This can indeed be affirmed or denied without affecting 
our attitude toward the usual statements containing the word “appendi- 
citis” — for example, “Appendicitis is dreaded.” Continuing to affirm the 
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latter statement, the nominalist can yet maintain that the word “appendi- 
citis” figures syncategorematically therein, like “is” or “pend,” and that 
there is no designated object “appendicitis.” The singular existence state- 
ment does not affect the truth value of the statement “Appendicitis is 
dreaded.” However, it does prove to have other effects. If the word 
“appendicitis” designates an entity, then the statement “Appendicitis is 
dreaded” is a statement about that entity. It affirms the dreadedness thereof, 
and implies the consequence that something is dreaded: 

( 3 a;) {x is dreaded). 

If on the other hand the word “appendicitis” is syncategorematic and 
designates nothing, then the statement “Appendicitis is dreaded” is not 
about an entity “appendicitis,” any more than it is about an entity 
or “w”; it does not have the consequence: 

( 3 a;) {x is dreaded). 

The singular existence statement “There is such a thing as appendicitis” 
does, therefore, have an effect on general existence statements. If we 
affirm the singular existence statement, we must regard any general exist- 
ence statement “(3^) (. . .x. . .)” as following from the corresponding 
statement “. . .appendicitis. . which contains “appendicitis” in place 
of “a;.” If we deny the singular existence statement “There is such a thing 
as appendicitis,” on the other hand, we do not countenance such infer- 
ence. Let us refer to this form of inference — putting “a;” for “appendi- 
citis” in a statement and prefixing “(3;^:)”— as the operation of existentially 
ge?ieralizing with respect to the word “appendicitis.” To say that there is 
such a thing as appendicitis, or that “appendicitis” designates something, 
is to say that the operation of existentially generalizing with respect to 
“appendicitis” is valid; i.e., that it leads from truths only to truths. 

This conclusion would seem to hold in general. A word W designates 
if and only if existential generalization with respect to W is a valid form 
of inference. The word “appendicitis” used in the foregoing example 
happens to be of an abstract sort, but this is not essential. Consider again 
the word “Pegasus,” construed as an abbreviation of the phrase “the 
winged horse captured by Bellerophon.” If Pegasus does not exist, in 
other words, if it is not true that one and only one winged horse was 
captured by Bellerophon, then according to Russell’s theory of descrip- 
tions there will be various true statements which can be turned into false- 
hoods by existentially generalizing with respect to the word “Pegasus.” 
For example, the statement: 

Nothing is identical with Pegasus 
is true whereas the result of existential generalization: 
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(3^) (nothing is identical with x) 

is false. 

Our earlier apprehension, namely, that all singular existence statements 
might prove logically isolated and thus affirmable or deniable at caprice, 
is thus overcome. Perhaps we can reach no absolute decision as to which 
words have designata and which have none, but at least we can say 
whether or not a given pattern of linguistic behavior construes a word 
W as having a designatum. This is decided by judging whether existential 
generalization with respect to W is accepted as a valid form of inference. 
A name — not in the sense of a mere noun, but in the semantic sense of an 
expression designating something — ^becomes describable as an expression 
with respect to which existential generalization is valid. 

Under the usual formulation of logic there are two basic forms of infer- 
ence which interchange names with variables. One is existential generaliza- 
tion, whereby a name is replaced by a variable ‘V’ and an existential 
prefix “(a:r)” is attached: 

. . .Paris. . . 


/. i'Rx) (. . .a:. . .) 

The other, which may be called specification, is the form of inference 
whereby a variable is replaced by a name and a universal prefix is dropped; 
it leads from a universal quantification: 


that is: 


(:r) (. . ,x. . .)» 

For all choices oi x, . . .x. 


Now if existential generalization is valid with respect to a given term, 
say “Paris,” then specification is likewise valid with respect to that term. 
For, suppose . .Paris. . .” is false. Then its denial: 

. .Paris. . .) 

is true. From this, by existential generalization, we get: 

(3a:)--(. , ,x, . .), 

i.e.: 

(. . *x, . .), 

thus concluding that “(.r) (. . . .)” is false. The falsehood of 

. .Paris. . .” is thus seen to entail that of “(:r) (. . .x . Therefore 
the truth of “(:r) (. . .x. . .)” entails that of . .Paris. . .”. 

Hence, instead of describing names as expressions with respect to which 



50 LANGUAGE, MEANING, AND TRUTH 

existential generalization is valid, we might equivalently omit express men- 
tion of existential generalization and describe names simply as those con- 
stant expressions which replace variables and are replaced by variables 
according to the usual logical laws of quantification. 

Contexts of quantification, “(^) (. . .x, . .)” and “(3:r) (, . .x, . .),” 
do not indeed exhaust the ways in which a variable ‘V’ may turn up in 
discourse; the variable is also essential to the idioms “the object x such 
that . . . “the class of all objects x such that . . . and others. How- 
ever, the quantificational use of variables is exhaustive in the sense that 
all use of variables is reducible to this sort of use. Every statement contain- 
ing a variable can be translated, by known rules, into an equivalent state- 
ment in which the variable has only the quantificational use. All other uses 
of variables can be explained as abbreviations of contexts in which the 
variables figure solely as variables of quantification. And names^ we found, 
are describable simply as the constant expressions which replace these varia- 
bles and are replaced by these variables according to the usual laws. In 
short, names are the constant substitiiends of variables. 

A variable ‘V’ is ordinarily thought of as associated with a realm of en- 
tities, the so-called range of values of the variable. The range of values is 
not to be confused with the range of substitiiends. The names are sub- 
stituends; the named entities are values. Numerals, names of numbers, are 
substituends for the variables of arithmetic; the values of these variables, 
on the other hand, are numbers. Variables can be thought of roughly as 
ambiguous names of their values. This notion of ambiguous name is not 
as mysterious as it at first appears, for it is essentially the notion of a pro- 
noun; the variable ‘V’ is a relative pronoun used in connection with a 
quantifier, “(a;)’' or “(3x).'' 

Here, then, are five ways of saying the same thing: “There is such a thing 
as appendicitis”; “The word ‘appendicitis’ designates”; “The word ‘ap- 
pendicitis’ is a name”; “The w^ord ‘appendicitis’ is a substituend for a varia- 
ble”; “The disease appendicitis is a 'falue of a variable.” The universe of 
entities is the range of values of variables. To be is to be the value of a 
variable. 

Supposing that we know where to draw the line between the concrete 
or individual and the abstract^ we can now make some sense of the distinc- 
tion between a nominalistic and a realistic language. Words of the abstract 
or general sort, say “appendicitis” or “horse,” can turn up in nominalistic 
as well as realistic languages; but the difference is that in realistic languages 
such words are substituends for variables — they can replace and be replaced 
by variables according to the usual laws of quantification — whereas in 
nominalistic languages this is not the case. In realistic languages, variables 
admit abstract entities as values; in nominalistic languages they do not. 

As a thesis in the philosophy of science, nominalism can be formulated 
thus: it is possible to set up a nominalistic language in which all of natural 
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science can be expressed. The nominalist, so interpreted, claims that a lan- 
guage adequate to all scientific purposes can be framed in such a way that 
Its variables admit only concrete objects, individuals, as values — hence only 
proper names of concrete objects as substituends. Abstract terms will retain 
the status of syncategorematic expressions, designating nothing, so long 
as no corresponding variables are used. 

Indeed, the nominalist need not even forego the convenience of variables 
having abstract entities as values, or abstract terms as substituends, pro- 
vided that he can explain this usage away as a mere manner of speaking. 
Quantification involving a new sort of variables, which ostensibly admit 
a new sort of entities as values, can often be introduced by a contextual 
definition — a mere convention of notational abbreviation. Elsewhere I 
have cited, by way of example, a convention of notational abbreviation 
introducing quantification upon variables which have statements as their 
substituenda. When such an abbreviation is adopted we are able to talk as if 
statements were names having certain abstract entities — so-called proposi- 
tions — as designata. In so doing we do not commit ourselves to belief in 
such entities; for we can excuse our new form of quantification as a mere 
abridged manner of speaking, translatable at will back into an idiom which 
uses no statement variables and hence presupposes no propositions, no 
designata of statements. Under such a procedure propositions become ex- 
plicitly fictions^ in this sense: there are no such things, from the standpoint 
of our unabbreviated official language, but we talk as if there were by 
dint of an eliminable shorthand. 

Similarly, if the nominalist can devise contextual definitions explaining 
quantification with respect to any other alleged entities of an abstract kind,'^ 
he becomes justified in speaking as if there were such entities without really 
forsaking his nominalism. The entities remain fictions for him; his reference 
to such entities remains a mere manner of speaking, in the sense that he can 
expand this sort of quantification at will into an official idiom which uses 
only variables having proper names T>f individuals as substituends. But if 
the nominalist can not supply the relevant contextual definitions, then his 
nominalism forbids his use of variables having abstract entities as values. 
He will perhaps still plead that his apparent abstract entities are merely 
convenient fictions; but this plea is no more than an incantation, a crossing 
of the fingers, so long as the required contextual definitions are not forth- 
coming. 

2 For work in this direction see my “Theory of Classes Presupposing No Canons of 
Type,” ?roc. Nat, Acad. ScL, Vol. 22 (1936), pp. 320-326. 



The Semantic Conception of Truth 

AND THE FOUNDATIONS OF SEMANTICS * 
ALFRED TARSKI 


This paper consists of two parts; the first has an expository character, 
and the second is rather polemical. 

In the first part I want to summarize in an informal way the main results 
of my investigations concerning the definition of truth and the more gen- 
eral problem of the foundations of semantics. These results have been em- 
bodied in a work which appeared in print several yeai's ago.^ Although my 
investigations concern concepts dealt with in classical philosophy, they 
happen to be comparatively little known in philosophical circles, perhaps 
because of their strictly technical character. For this reason I hope I shall 
be excused for taking up the matter once again.^ 

Since my work was published, various objections, of unequal value, have 
been raised to my investigations; some of these appeared in print, and others 
were made in public and private discussions in which I took part.® In the 
second part of the paper I should like to express my views regarding these 
objections. I hope that the remarks which will be made in this context will 
not be considered as purely polemical in character, but will be found to 
contain some constructive contributions to the subject. 

In the second part of the paper I have made extensive use of material 
graciously put at my disposal by Dr. Marja Kokoszyhska (University of 
Lwow). I am especially indebted and grateful to Professors Ernest Nagel 
(Columbia University) and David Rynin (University of California, Berke- 
ley) for their help in preparing the final text and for various critical re- 
marks. 


I. EXPOSITION 

/. The Main Problem — A Satisfactory De-finition of Truth, Our discus- 
sion will be centered around the notion ^ of truth. The main problem is that 
of giving a satisfactory definition of this notion, i.e., a definition which is 
materially adequate and formally correct. But such a formulation of the 
problem, because of its generality, cannot be considered unequivocal, and 
requires some further comments. 

In order to avoid any ambiguity, we must first specify the conditions 

* Reprinted by kind permission of the author and the editors from “Symposium on 
Meaning and Truth”, Philosophy and Phenome?iological Research, Vol. IV, 1944. 

Footnote references will be found at the end of this selection. 

5 ^ 
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under which the definition of truth will be considered adequate from the 
material point of view. The desired definition does not aim to specify the 
meaning of a familiar word used to denote a novel notion; on the contrary, 
it aims to catch hold of the actual meaning of an old notion. We must then 
characterize this notion precisely enough to enable anyone to determine 
whether the definition actually fulfills its task. 

Secondly, we must determine on what the formal correctness of the 
definition depends. Thus, we must specify the words or concepts which 
we wish to use in defining the notion of truth; and we must also give the 
formal rules to which the definition should conform. Speaking more gen- 
erally, we must describe the formal structure of the language in which 
the definition will be given. 

The discussion of these points will occupy a considerable portion of the 
first part of the paper. 

2. The Extension of the Term ^^TrueT We begin with some remarks 
regarding the extension of the concept of truth which we have in mind 
here. 

The predicate “m/e” is sometimes used to refer to psychological phe- 
nomena such as judgments or beliefs, sometimes to certain physical objects, 
namely, linguistic expressions and specifically sentences, and sometimes to 
certain ideal entities called “propositions.” By “sentence” we understand 
here what is usually meant in grammar by “declarative sentence”; as re- 
gards the term “proposition,” its meaning is notoriously a subject of lengthy 
disputations by various philosophers and logicians, and it seems never to 
have been made quite clear and unambiguous. For several reasons it ap- 
pears most convenient to apply the term to sentences^ and we shall 

follow this course.® 

Consequently, we must always relate the notion of truth, like that of a 
sentence, to a specific language; for it is obvious that the same expression 
which is a true sentence in one language can be false or meaningless in 
another. 

Of course, the fact that we are interested here primarily in the notion 
of truth for sentences does not exclude the possibility of a subsequent ex- 
tension of this notion to other kinds of objects. 

5. The Meanmg of the Term ^^True^ Much more serious difficulties 
are connected with the problem of the meaning (or the intension) of the 
concept of truth. 

The word Hrue^'" like other words from our everyday language, is cer- 
tainly not unambiguous. And it does not seem to me that the philosophers 
who have discussed this concept have helped to diminish its ambiguity. In 
works and discussions of philosophers we meet many different conceptions 
of truth and falsity, and we must indicate which conception will be the 
basis of our discussion. 

We should like our definition to do justice to the intuitions which adhere 
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to the classical Aristotelian conception of mith — ^intuitions which find their 
expression in the well-known words of Aristotle’s Metaphysics: 

To say of 'what is that it is not^ or of what is not that it is, is false, while to 
say of what is that it is, or of what is not that it is not, is true. 

If we wished to adapt ourselves to modern philosophical terminology, 
we could perhaps express this conception by means of the familiar formula: 

The truth of a sentence consists in its agree^nent with {or correspondence 

to) reality. 

(For a theory of truth which is to be based upon the latter formulation the 
term “correspondence theory” has been suggested.) 

If, on the other hand, we should decide to extend the popular usage of 
the term ^^designate^^ by applying it not only to names, but also to sentences, 
and if we agreed to speak of the designata of sentences as “states of aifairs,” 
we could possibly use for the same purpose the following phrase: 

A sentence is true if it designates an existing state of affairs.^ 

However, all these formulations can lead to various misunderstandings, 
for none of them is sujfficiently precise and clear (though this applies much 
less to the original Aristotelian formulation than to either of the others) ; 
at any rate, none of them can be considered a satisfactory definition of 
truth. It is up to us to look for a more precise expression of our intuitions. 

4. A Criterioti for the Material Adequacy of the Definition.'^ Let us start 
with a concrete example. Consider the sentence ^^snow is whiteP We ask 
the question under what conditions this sentence is true or false. It seems 
clear that if we base ourselves on the classical conception of truth, we shall 
say that the sentence is true if snow is white, and that it is false if snow is 
not white. Thus, if the definition of truth is to conform to our conception, 
it must imply the following equivalence: 

The sentence ^^snow is white’^ is true if, and only if, snow is white. 

Let me point out that the phrase ^^snow is white^^ occurs on the left side 
of this equivalence in quotation marks, and on the right without quotation 
marks. On the right side we have the sentence itself, and on the left the 
name of the sentence. Employing the medieval logical terminology we 
could also say that on the right side the words ^^snow is white^^ occur in 
suppositio formalis, and on the left in snppositio niaterialis. It is hardly 
necessary to explain why we must have the name of the sentence, and not 
the sentence itself, on the left side of the equivalence. For, in the first place, 
from the ppint of view of the grammar of our language, an expression of 
the form “X is true'^'* will not become a meaningful sentence if we replace 
in it ‘X’ by a sentence or by anything other than a name — ^since the subject 
of a sentence may be only a noun or an expression functioning like a noun. 
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And, in the second place, the fundamental conventions regarding the use 
of any language require that in any utterance we make about an object it 
is the name of the object which must be employed, and not the object it- 
self. In consequence, if we wish to say something about a sentence, for 
example, that it is true, we must use the name of this sentence, and not the 
sentence itself.® 

It may be added that enclosing a sentence in quotation marks is by no 
means the only way of forming its name. For instance, by assuming the 
usual order of letters in our alphabet, we can use the following expression 
as the name (the description) of the sentence is white^^: 

the sentence constituted by three words, the first of which consists of the 
igth, i^th, i^th, attd 2p‘d letters, the second of the ()th and igth letters, and 
the third of the 2^rd, Sth, ()th, 20th, and $th letters of the English alphabet. 

We shall now generalize the procedure which we have applied above. 
Let us consider an arbitrary sentence; we shall replace it by the letter 
‘p.’ We form the name of this sentence and we replace it by another letter, 
say ^X.’ We ask now what is the logical relation between the two sentences 
“X is true*"^ and ‘p.’ It is clear that from the point of view of our basic con- 
ception of truth these sentences are equivalent. In other words, the follow- 
ing equivalence holds: 

(T) X is true if, atid only if, p. 

We shall call any such equivalence (with ‘p’ replaced by any sentence of 
the language to which the word refers, and ‘X’ replaced by a name 

of this sentence) an ^^equivalence of the form (T).” 

Now at last we are able to put into a precise form the conditions under 
which we will consider the usage and the definition of the term as 

adequate from the material point of view: we wish to use the term 
in such a way that all equivalences of the form (T) can be asserted, and 
we shall call a definition of truth adequate^'" if all these equivalences follow 
from it. 

It should be emphasized that neither the expression (T) itself (which 
is not a sentence, but only a schema of a sentence) nor any particular in- 
stance of the form (T) can be regarded as a definition of truth. We can 
only say that every equivalence of the form (T) obtained by replacing ‘p’ 
by a particular sentence, and ‘X’ by a name of this sentence, may be con- 
sidered a partial definition of truth, which explains wherein the truth of 
this one individual sentence consists. The general definition has to be, in 
a certain sense, a logical conjunction of all these partial definitions. 

(The last remark calls for some comments. A language may admit the 
construction of infinitely many sentences; and thus the number of partial 
definitions of truth referring to sentences of such a language will also be 
infinite. Hence to give our remark a precise sense we should have to ex- 
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plain what is meant by a ‘‘logical conjunction of infinitely many sentences”; 
but this would lead us too far into technical problems of modern logic.) 

5. Truth as a Semantic Concept. I should like to propose the name ^Hhe 
semantic conception of truth*'' for the conception of truth which has just 
been discussed. 

Semantics is a discipline which, speaking loosely, deals 'with certain rela- 
tions bet'ween expressions of a language and the objects (or “states of af- 
fairs”) ^^ref erred to** by those expressions. As typical examples of semantic 
concepts we may mention the concepts of designation^ satisfaction^ and 
definition as these occur in the following examples: 

the expression ^Hhe father of his country** designates {denotes) George 

Washington; 

snow satisfies the sente?itial function {the condition) is white**; 
the equation “2X=: i” defines {uniquely determines) the number 1/2. 

While the words designates f* ^^satisfiesf* and ^""defines** express relations 
(between certain expressions and the objects “referred to” by these ex- 
pressions), the word "Hrue** is of a different logical nature: it expresses a 
property (or denotes a class) of certain expressions, viz., of sentences. 
However, it is easily seen that all the formulations which were given earlier 
and which aimed to explain the meaning of this word (cf. Sections 3 and 4) 
referred not only to sentences themselves, but also to objects “talked about” 
by these sentences, or possibly to “states of affairs” described by them. 
And, moreover, it turns out that the simplest and the most natural way of 
obtaining an exact definition of truth is one which involves the use of other 
semantic notions, e.g., the notion of satisfaction. It is for these reasons that 
we count the concept of truth which is discussed here among the concepts 
of semantics, and the problem of defining truth proves to be closely related 
to the more general problem of setting up the foundations of theoretical 
semantics. 

It is perhaps worth while saying that semantics as it is conceived in this 
paper (and in former papers of the author) is a sober and modest discipline 
which has no pretentions of being a universal patent-medicine for all the 
ills and diseases of mankind, whether imaginary or real. You will not find 
in semantics any remedy for decayed teeth or illusions of grandeur or class 
conflicts. Nor is semantics a device for establishing that everyone except 
the speaker and his friends is speaking nonsense. 

From antiquity to the present day the concepts of semantics have played 
an important role in the discussions of philosophers, logicians, and philol- 
ogists. Nevertheless, these concepts have been treated for a long time with 
a certain amount of suspicion. From a historical standpoint, this suspicion 
is to be regarded as completely justified. For although the meaning of 
semantic concepts as they are used in everyday language seems to be rather 
clear and understandable, still all attempts to characterize this meaning in 
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a general and exact way miscarried. And what is worse, various arguments 
in which these concepts were involved, and which seemed otherwise quite 
correct and based upon apparently obvious premises, led frequently to para- 
doxes and antinomies. It is sufficient to mention here the antinomy of the 
liar, Richard’s antinomy of definability (by means of a finite number of 
words), and Grelling-Nelson’s antinomy of heterological terms,^ 

I believe that the method which is outlined in this paper helps to over- 
come these difficulties and assures the possibility of a consistent use of 
semantic concepts. 

6. Languages with a Specified Structure, Because of the possible occur- 
rence of antinomies, the problem of specifying the formal structure and the 
vocabulary of a language in which definitions of semantic concepts are to 
be given becomes especially acute; and we turn now to this problem. 

There are certain general conditions under which the structure of a lan- 
guage is regarded as exactly specified. Thus, to specify the structure of a 
language, we must characterize unambiguously the class of those words 
and expressions which are to be considered meaningful. In particular, we 
must indicate all words which we decide to use without defining them, 
and which are called ^^undefined (or primitive) terms"'"; and we must give 
the so-called rules of definition for introducing new or defined terms. Fur- 
thermore, we must set up criteria for distinguishing within the class of ex- 
pressions those which we call ^^sentencesP Finally, we must formulate the 
conditions under which a sentence of the language can be asserted. In 
particular, we must indicate all axioms (or primitive sentences), i.e., those 
sentences which we decide to assert without proof; and we must give the 
so-called rides of inference (or rules of proof) by means of which we can 
deduce new asserted sentences from other sentences which have been previ- 
ously asserted. Axioms, as well as sentences deduced from them by 
means of rules of inference, are referred to as ^Hheorems^"" or ^^provable sen- 
tencesP 

If in specifying the structure of a* language we refer exclusively to the 
form of the expressions involved, the language is said to be formalized. 
In such a language theorems are the only sentences which can be asserted. 

At the present time the only languages with a specified structure are 
the formalized languages of various systems of deductive logic, possibly 
enriched by the introduction of certain non-logical terms. However, the 
field of application of these languages is rather comprehensive; we are 
able, theoretically, to develop in them various branches of science, for 
instance, mathematics and theoretical physics. 

(On the other hand, we can imagine the construction of languages which 
have an exactly specified structure without being formalized. In such a 
language the assertability of sentences, for instance, may depend not always 
on their form, but sometimes on other, non-linguistic factors. It would be 
interesting and important actually to construct a language of this type, and 
specifically one which would prove to be sufficient for the development 
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of a comprehensive branch of empirical science; for this would justify the 
hope that languages with specified structure could finally replace every- 
day language in scientific discourse.) 

The problem of the defi 77 ition of truth obtains a precise weaning and can 
be solved in a rigorous v^ay only for those languages whose structure has 
been exactly specified. For other languages — ^thus, for all natural, “spoken” 
languages — the meaning of the problem is more or less vague, and its solu- 
tion can have only an approximate character. Roughly speaking, the ap- 
proximation consists in replacing a natural language (or a portion of it in 
which we are interested) by one whose structure is exactly specified, and 
which diverges from the given language “as little as possible.” 

7. The Antinomy of the Liar. In order to discover some of the more 
specific conditions which must be satisfied by languages in which (or for 
which) the definition of truth is to be given, it will be advisable to begin 
with a discussion of that antinomy which directly involves the notion of 
truth, namely, the antinomy of the liar. 

To obtain this antinomy in a perspicuous form,^® consider the following 
sentence: 

The sentence printed in this paper on p. 58, 1 . 19, is not true. 

For brevity we shall replace the sentence just stated by the letter ‘5.^ 

According to our convention concerning the adequate usage of the term 
Hrue^ we assert the following equivalence of the form (T): 

(1) V is true if, and only if, the sentence prmted in this paper on p. 58, 

1 . 19, is not true. 

On the other hand, keeping in mind the meaning of the symbol we 
establish empirically the following fact: 

(2) y is ideiitical with the sentence prmted in this paper on p. 58, /. 19. 

Now, by a familiar law from the theory of identity (Leibniz’s law), it 
follows from (2) that we may replace in (i) the expression ^Hhe sentence 
printed m this paper 07 i p. 58 , 1 19” by the symbol “ ” We thus obtain 

what follows: 

(3) y is true if, and only ify is not true. 

In this way we have arrived at an obvious contradiction. 

In my judgment, it would be quite wrong and dangerous from the stand- 
point of scientific progress to depreciate the importance of this and other 
antinomies, and to treat them as jokes or sophistries. It is a fact that we are 
here in the presence of an absurdity, that we have been compelled to assert 
a false sentence (since (3), as an equivalence between two contradictory 
sentences, is necessarily false). If we take our work seriously, we cannot 
be reconciled with this fact. We must discover its cause, that is to say, we 
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must analyze premises upon which the antinomy is based; we must then 
reject at least one of these premises, and we must investigate the conse- 
quences which this has for the whole domain of our research. 

It should be emphasized that antinomies have played a preeminent role 
in establishing the foundations of modern deductive sciences. And just 
as class-theoretical antinomies, and in particular Russell’s antinomy (of 
the class of all classes that are not members of themselves), were the start- 
ing point for the successful attempts at a consistent formalization of logic 
and mathematics, so the antinomy of the liar and other semantic antinomies 
give rise to the construction of theoretical semantics. 

8, The Inconsistency of Semantically Closed Languages.'^ If we now 
analyze the assumptions which lead to the antinomy of the liar, we notice 
the following: 

(I) We have implicitly assumed that the language in which the antinomy 

is constructed contains, in addition to its expressions, also the names of 
these expressions, as well as semantic terms such as the term referring 

to sentences of this language; we have also assumed that all sentences which 
determine the adequate usage of this term can be asserted in the language. 
A language with these properties will be called ‘^semantically closed.^^ 

(II) We have assumed that in this language the ordinary laws of logic 
hold. 

(III) We have assumed that we can formulate and assert in our language 
an empirical premise such as the statement ( 2 ) which has occurred in our 
argument. 

It turns out that the assumption (III) is not essential, for it is possible 
to reconstruct the antinomy of the liar without its help.^^ But the assump- 
tions (I) and (II) prove essential. Since every language which satisfies both 
of these assumptions is inconsistent, we must reject at least one of them. 

It would be superfluous to stress here the consequences of rejecting the 
assumption (II), that is, of changing, our logic (supposing this were pos- 
sible) even in its more elementary and fundamental parts. We thus con- 
sider only the possibility of rejecting the assumption (I). Accordingly, 
we decide not to use any language njohich is semantically closed in the sense 
given. 

This restriction would of course be unacceptable for those who, for 
reasons which are not clear to me, believe that there is only one “genuine” 
language (or, at least, that all “genuine” languages are mutually trans- 
latable). However, this restriction does not affect the needs or interests 
of science in any essential way. The languages (either the formalized lan- 
guages or — ^what is more frequently the case — the portions of everyday 
language) which are used in scientific discourse do not have to be semanti- 
cally closed. This is obvious in case linguistic phenomena and, in partic- 
ular, semantic notions do not enter in any way into the subject-matter 
of a science; for in such a case the language of this science does not have 
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to be provided with any semantic terms at all. However, we shall see in the 
next section how semantically closed languages can be dispensed with even 
in those scientific discussions in which semantic notions are essentially in- 
volved. 

The problem arises as to the position of everyday language with regard 
to this point. At first blush it would seem that this language satisfies both 
assumptions (I) and (II), and that therefore it must be inconsistent. But 
actually the case is not so simple. Our everyday language is certainly not 
one with an exactly specified structure. We do not know precisely which 
expressions are sentences, and we know even to a smaller degree which 
sentences are to be taken as assertible. Thus the problem of consistency has 
no exact meaning with respect to this language. We may at best only risk 
the guess that a language whose structure has been exactly specified and 
which resembles our everyday language as closely as possible would be 
inconsistent. 

Object-Language and Meta-Language. Since we have agreed not to 
employ semantically closed languages, we have to use two different lan- 
guages in discussing the problem of the definition of truth and, more 
generally, any problems in the field of semantics. The first of these lan- 
guages is the language which is “talked about” and which is the subject- 
matter of the whole discussion; the definition of truth which we are seeking 
applies to the sentences of this language. The second is the language in 
which we “talk about” the first language, and in terms of which we wish, 
in particular, to construct the definition of truth for the first language. We 
shall refer to the first language as ^^the object-language,''^ and to the second 
as ^‘the meta-language.''^ 

It should be noticed that these terms “object-language” and “meta- 
language” have only a relative sense. If, for instance, we become interested 
in the notion of truth applying to sentences, not of our original object- 
language, but of its meta-language, the latter becomes automatically the 
object-language of our discussion; and in order to define truth for this 
language, we have to go to a new meta-language — so to speak, to a meta- 
language of a higher level. In this way we arrive at a whole hierarchy of 
languages. 

The vocabulary of the meta-language is to a large extent determined by 
previously stated conditions under which a definition of truth will be con- 
sidered materially adequate. This definition, as we recall, has to imply all 
equivalences of the form (T): 

(T) X is true if, and only if, p. 

The definition itself and all the equivalences implied by it are to be 
formulated in the meta-language. On the other hand, the symbol ‘p’ in (T) 
stands for an arbitrary sentence of our object-language. Hence it follows 
that every sentence which occurs in the object-language must also occur 
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in the meta-language; in other words, the meta-language must contain the 
object-language as a part. This is at any rate necessary for the proof of the 
adequacy of the definition — even though the definition itself can sometimes 
be formulated in a less comprehensive meta-language which does not satisfy 
this requirement. 

(The requirement in question can be somewhat modified, for it suffices 
to assume that the object-language can be translated into the meta-language; 
this necessitates a certain change in the interpretation of the symbol ‘p’ in 
(T). In all that follows we shall ignore the possibility of this modification.) 

Furthermore, the symbol ^X’ in (T) represents the name of the sentence 
which ‘p’ stands for. We see therefore that the meta-language must be rich 
enough to provide possibilities of constructing a name for every sentence 
of the object-language. 

In addition, the meta-language must obviously contain terms of a general 
logical character, such as the expression ‘fif, and only if.’’ 

It is desirable for the meta-language not to contain any undefined terms 
except such as are involved explicitly or implicitly in the remarks above, 
i.e.: terms of the object-language; terms referring to the form of the expres- 
sions of the object-language, and used in building names for these expres- 
sions; and terms of logic. In particular, we desire semantic terms (referring 
to the object-language) to be introduced into the meta-language only by 
definition. For, if this postulate is satisfied, the definition of truth, or of any 
other semantic concept, will fulfill what we intuitively expect from every 
definition; that is, it will explain the meaning of the term being defined in 
terms whose meaning appears to be completely clear and unequivocal. And, 
moreover, we have then a kind of guarantee that the use of semantic con- 
cepts will not involve us in any contradictions. 

We have no further requirements as to the formal structure of the 
object-language and the meta-language; we assume that it is similar to that 
of other formalized languages known at the present time. In particular, we 
assume that the usual formal rules of definition are observed in the meta- 
language. 

10. Conditions for a Positive Solution of the Main Problem. Now, we 
have already a clear idea both of the conditions of material adequacy to 
which the definition of truth is subjected, and of the formal structure of the 
language in which this definition is to be constructed. Under these circum- 
stances the problem of the definition of truth acquires the character of a 
definite problem of a purely deductive nature. 

The solution of the problem, however, is by no means obvious, and I 
would not attempt to give it in detail without using the whole machinery 
of contemporary logic. Here I shall confine myself to a rough outline of 
the solution and to the discussion of certain points of a more general inter- 
est which are involved in it. 

The solution turns out to be sometimes positive, sometimes negative. This 
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depends upon some formal relations between the object-language and its 
meta-language; or, more specifically, upon the fact whether the meta- 
language in its logical part is ^^essentially riche than the object-language 
or not. It is not easy to give a general and precise definition of this notion 
of “essential richness.” If we restrict ourselves to languages based on the 
logical theory of types, the condition for the meta-language to be “essen- 
tially richer” than the object-language is that it contain variables of a higher 
logical type than those of the object-language. 

If the condition of “essential richness” is not satisfied, it can usually be 
shown that an interpretation of the meta-language in the object-language 
is possible; that is to say, with any given term of the meta-language a well- 
determined term of the object-language can be correlated in such a way 
that the assertible sentences of the one language turn out to be correlated 
with assertible sentences of the other. As a result of this interpretation, the 
hypothesis that a satisfactory definition of truth has been formulated in the 
meta-language turns out to imply the possibility of reconstructing in that 
language the antinomy of the liar; and this in turn forces us to reject the 
hypothesis in question. 

(The fact that the meta-language, in its non-logical part, is ordinarily 
more comprehensive than the object-language does not affect the possibility 
of interpreting the former in the latter. For example, the names of expres- 
sions of the object-language occur in the meta-language, though for the 
most part they do not occur in the object-language itself; but, nevertheless, 
it may be possible to interpret these names in terms of the object-language.) 

Thus we see that the condition of “essential richness” is necessary for 
the possibility of a satisfactory definition of truth in the meta-language. 
If we want to develop the theory of truth in a meta-language which does 
not satisfy this condition, we must give up the idea of defining truth with 
the exclusive help of those terms which were indicated above (in Section 
8). We have then to include the term or some other semantic term, 

in the list of undefined terms of the meta-language, and to express funda- 
mental properties of the notion of truth in a series of axioms. There is 
nothing essentially wrong in such an axiomatic procedure, and it may prove 
useful for various purposes.’^® 

It turns out, however, that this procedure can be avoided. For the condi-- 
tion of the ^‘essential richness'^^ of the meta-language proves to be^ not only 
necessary^ but also sufficient for the construction of a satisfactory definition 
of truth; i.e., if the meta-language satisfies this condition, the notion of truth 
can be defined in it. We shall now indicate in general terms how this con- 
struction can be carried through. 

//. The Construction {in Outline) of the Definition}^ A definition of 
truth can be obtained in a very simple way from that of another semantic 
notion, namely, of the notion of satisfaction. 
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Satisfaction is a relation between arbitrary objects and certain expressions 
called sentential junctions?’' These are expressions like is •white is 
greater than y,” etc. Their formal structure is analogous to that of sentences; 
however, they may contain the so-called free variables (like V and in 
“x is greater than y”), which cannot occur in sentences. 

In defining the notion of a sentential function in formalized languages, 
we usually apply what is called a “recursive procedure”; i.e., we first de- 
scribe sentential functions of the simplest structure (which ordinarily pre- 
sents no difficulty), and then we indicate the operations by means of which 
compound functions can be constructed from simpler ones. Such an opera- 
tion may consist, for instance, in forming the logical disjunction or con- 
junction of two given functions, i.e., by combining them by the word 
or ‘^and?^ A sentence can now be defined simply as a sentential function 
which contains no free variables. 

As regards the notion of satisfaction, we might try to define it by saying 
that given objects satisfy a given function if the latter becomes a true sen- 
tence when we replace in it free variables by names of given objects. In 
this sense, for example, snow satisfies the sentential function is white'*^ 
since the sentence ^^snonjo ts •white'''' is true. However, apart from other dif- 
ficulties, this method is not available to us, for we want to use the notion 
of satisfaction in defining truth. 

To obtain a definition of satisfaction we have rather to apply again a 
recursive procedure. We indicate which objects satisfy the simplest senten- 
tial functions, and then we state the conditions under which given objects 
satisfy a compound function — assuming that we know which objects satisfy 
the simpler functions from which the compound one has been constructed. 
Thus, for instance, we say that given numbers satisfy the logical disjunc- 
tion is greater than y or x is equal to y” if they satisfy at least one of 
the functions “a: is greater than y” or is equal to y.” 

Once the general definition of satisfaction is obtained, we notice that it 
applies automatically also to those special sentential functions which con- 
tain no free variables, i.e., to sentences. It turns out that for a sentence only 
two cases are possible: a sentence is either satisfied by all objects, or by no 
objects. Hence we arrive at a definition of truth and falsehood simply by 
saying that a sentence is true if it is satisfied by all objects^ and false other- 
v)ise?^ 

(It may seem strange that we have chosen a roundabout way of defining 
the truth of a sentence, instead of trying to apply, for instance, a direct 
recursive procedure. The reason is that compound sentences are con- 
structed from simpler sentential functions, but not always from simpler 
sentences; hence no general recursive method is known which applies 
specifically to sentences.) 

From this rough outline it is not clear where and how the assumption 
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of the “essential richness” of the meta-language is involved in the discus- 
sion; this becomes clear only when the construction is carried through 
in a detailed and formal way.^® 

12, Consequences of the Definition. The definition of truth which was 
outlined above has many interesting consequences. 

In the first place, the definition proves to be not only formally correct, 
but also materially adequate (in the sense established in Section 4) ; in other 
words, it implies all equivalences of the form (T). In this connection it is 
important to notice that the conditions for the material adequacy of the 
definition determine uniquely the extension of the term ^Hrue” There- 
fore, every definition of truth which is materially adequate would necessar- 
ily be equivalent to that actually constructed. The semantic conception 
of truth gives us, so to speak, no possibility of choice between various non- 
equivalent definitions of this notion. 

A 4 oreover, we can deduce from our definition various laws of a general 
nature. In particular, we can prove with its help the lav)s of contradiction 
and of excluded middle^ which are so characteristic of the Aristotelian con- 
ception of truth; i.e., we can show that one and only one of any two 
contradictory sentences is true. These semantic laws should not be identified 
with the related logical laws of contradiction and excluded middle; the 
latter belong to the sentential calculus, i.e., to the most elementary part of 
logic, and do not involve the term at all. 

Further important results can be obtained by applying the theory of 
truth to formalized languages of a certain very comprehensive class of 
mathematical disciplines; only disciplines of an elementary character and 
a very elementary logical structure are excluded from this class. It turns 
out that for a discipline of this class the notion of truth tiever coincides 
with that of provability; for all provable sentences are true, but there are 
true sentences which are not provable.^^ Hence it follows further that 
every such discipline is consistent, but incomplete; that is to say, of any 
two contradictory sentences at most cJne is provable, and — what is more — 
there exists a pair of contradictory sentences neither of which is provable.’^® 

75. Exte 7 ision of the Results to Other Semantic Notions. Most of the re- 
sults at which we arrived in the preceding sections in discussing the notion 
of truth can be extended with appropriate changes to other semantic no- 
tions, for instance, to the notion of satisfaction (involved in our previous 
discussion), and to those of designation and depntion. 

Each of these notions can be analyzed along the lines followed in the 
analysis of truth. Thus, criteria for an adequate usage of these notions can 
be established; it can be shown that each of these notions, when used in 
a semantically closed language according to those criteria, leads necessarily 
to a contradiction; a distinction between the object-language and the 
meta-language becomes again indispensable; and the “essential richness” 
of the meta-language proves in each case to be a necessary and sufficient 
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condition for a satisfactory definition of the notion involved. Hence the 
results obtained in discussing one particular semantic notion apply to the 
general problem of the foundations of theoretical semantics. 

Within theoretical semantics we can define and study some further no- 
tions, whose intuitive content is more involved and whose semantic origin 
is less obvious; we have in mind, for instance, the important notions of 
consequence^ synonymity ^ and memingP'^ 

We have concerned ourselves here with the theory of semantic notions 
related to an individual object-language (although no specific properties 
of this language have been involved in our arguments). However, we could 
also consider the problem of developing general sernantics which applies 
to a comprehensive class of object-languages. A considerable part of our 
previous remarks can be extended to this general problem; however, certain 
new difficulties arise in this connection, which will not be discussed here. 
I shall merely observe that the axiomatic method (mentioned in Section 10) 
may prove the most appropriate for the treatment of the problem.^^ 

II. POLEMICAL REMARKS 

7^. Is the Semantic Conception of Truth the ^^Righf^ One? I should like 
to begin the polemical pai't of the paper with some general remarks. 

I hope nothing which is said here will be interpreted as a claim that the 
semantic conception of truth is the “right” or indeed the “only possible” 
one. I do not have the slightest intention to contribute in any way to those 
endless, often violent discussions on the subject “What is the right con- 
ception of truth?” I must confess I do not understand what is at stake 
in such disputes; for the problem itself is so vague that no definite solution 
is possible. In fact, it seems to me that the sense in which the phrase “the 
right conception” is used has never been made clear. In most cases one 
gets the impression that the phrase is used in an almost mystical sense based 
upon the belief that every word has only one “real” meaning (a kind of 
Platonic or Aristotelian idea), and that all the competing conceptions really 
attempt to catch hold of this one meaning; since, however, they contradict 
each other, only one attempt can be successful, and hence only one con- 
ception is the “right” one. 

Disputes of this type are by no means restricted to the notion of truth. 
They occur in all domains where — ^instead of an exact, scientific terminol- 
ogy — common language with its vagueness and ambiguity is used; and they 
are always meaningless, and therefore in vain. 

It seems to me obvious that the only rational approach to such problems 
would be the following: We should reconcile ourselves with the fact that 
we are confronted, not with one concept, but with several different con- 
cepts which are denoted by one word; we should try to make these concepts 
as clear as possible (by means of definition, or of an axiomatic procedure, 
or in some other way); to avoid further confusions, we should agree to use 
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different terms for different concepts; and then we may proceed to a quiet 
and systematic study of all concepts involved, which will exhibit their 
main properties and mutual relations. 

Referring specifically to the notion of truth, it is undoubtedly the case 
that in philosophical discussions — and perhaps also in everyday usage — 
some incipient conceptions of this notion can be found that differ essentially 
from the classical one (of which the semantic conception is but a mod- 
ernized form). In fact, various conceptions of this sort have been discussed 
in the literature, for instance, the pragmatic conception, the coherence 
theory, etc.® 

It seems to me that none of these conceptions have been put so far in 
an intelligible and unequivocal form. This may change, however; a time 
may come when we find ourselves confronted with several incompatible, 
but equally clear and precise, conceptions of truth. It will then become 
necessary to abandon the ambiguous usage of the word and to in- 

troduce several terms instead, each to denote a different notion. Personally, 
I should not feel hurt if a future world congress of the “theoreticians of 
truth” should decide — by a majority of votes — to reserve the word 
for one of the non-classical conceptions, and should suggest another word, 
say, “froe,” for the conception considered here. But I cannot imagine that 
anybody could present cogent arguments to the effect that the semantic 
conception is “wrong” and should be entirely abandoned. 

7 y. Formal Correctness of the Suggested Definition of Truth, The speci- 
fic objections which have been raised to my investigations can be divided 
into several groups; each of these will be discussed separately. 

I think that practically all these objections apply, not to the special 
definition I have given, but to the semantic conception of truth in general. 
Even those which were leveled against the definition actually constructed 
could be related to any other definition which conforms to this conception. 

This holds, in particular, for those objections which concern the formal 
correctness of the definition. I have»heard a few objections of this kind; 
however, I doubt very much whether any one of them can be treated seri- 
ously. 

As a typical example let me quote in substance such an objection,^® In 
formulating the definition we use necessarily sentential connectives, i.e., 
expressions like “if . . . , thenf'" ‘^orf^ etc. They occur in the definiens; 
and one of them, namely, the phrase “if, and only if'" is usually employed 
to combine the definiendum with the definiens. However, it is well known 
that the meaning of sentential connectives is explained in logic with the 
help of the words “trwe” and “f^/re”; for instance, we say that an equiva- 
lence, i.e., a sentence of the form if, and only if, is true if either both 
of its members, i.e., the sentences represented by and are true or 
both are false. Hence the definition of truth involves a vicious circle. 
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If this objection were valid, no formally correct definition of truth would 
be possible; for we are unable to formulate any compound sentence without 
using sentential connectives, or other logical terms defined with their help. 
Fortunately, the situation is not so bad. 

It is undoubtedly the case that a strictly deductive development of logic 
is often preceded by certain statements explaining the conditions under 
which sentences of the form “i/ p, then etc., are considered true or false. 
(Such explanations are often given schematically, by means of the so-called 
truth-tables.) However, these statements are outside of the system of logic, 
and should not be regarded as definitions of the terms involved. They are 
not formulated in the language of the system, but constitute rather special 
consequences of the definition of truth given in the meta-language. More- 
over, these statements do not influence the deductive development of logic 
in any way. For in such a development we do not discuss the question 
whether a given sentence is true, we are only interested in the problem 
whether it is provable. 

On the other hand, the moment we find ourselves within the deductive 
system of logic — or of any discipline based upon logic, e.g., of semantics — 
we either treat sentential connectives as undefined terms, or else we define 
them by means of other sentential connectives, but never by means of 
semantic terms like or For instance, if we agree to regard 

the expressions and “if . . . , then^^ (and possibly also “if, and only 
if”) as undefined terms, we can define the term by stating that a sen- 
tence of the form “p or is equivalent to the corresponding sentence of 
the form “if not p, then qP The definition can be formulated, e.g., in the 
following way: 

(p or q) if, a?id 07ily if, {if not p, then q). 

This definition obviously contains no semantic terms. 

However, a vicious circle in definition arises only when the definiens con- 
tains either the term to be defined itself, or other terms defined with its 
help. Thus we clearly see that the use of sentential connectives in defining 
the semantic term “ime” does not involve any circle. 

I should like to mention a further objection which I have found in the 
literature and which seems also to concern the formal correctness, if not 
of the definition of truth itself, then at least of the arguments which lead 
to this definition.^® 

The author of this objection mistakenly regards scheme (T) (from Sec- 
tion 4 ) as a definition of truth. He charges this alleged definition with “in- 
admissible brevity, i.e., incompleteness,” which “does not give us the means 
of deciding whether by ‘equivalence’ is meant a logical-formal, or a non- 
logical and also structurally non-describable relation.” To remove this 
“defect” he suggests supplementing (T) in one of the two following ways: 
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(T') X is true ify and only if, p is true^ 

or 

(T") X is true if, and only if, p is the case (/.<?., if nvhat p states is the case). 

Then he discusses these two new “definitions,” which are supposedly 
free from the old, formal “defect,” but which turn out to be unsatisfactory 
for other, non-formal reasons. 

This new objection seems to arise from a misunderstanding concerning 
the nature of sentential connectives (and thus to be somehow related to 
that previously discussed). The author of the objection does not seem 
to realize that the phrase “if, and only if^ (in opposition to such phrases 
as ^^are equivalent"^ or equivalent to^^) expresses no relation between 
sentences at all since it does not combine names of sentences. 

In general, the whole argument is based upon an obvious confusion be- 
tween sentences and their names. It suffices to point out that — ^in contra- 
distinction to (T) — schemata (T') and (T") do not give any meaningful 
expressions if we replace in them ‘p’ by a sentence; for the phrases “p is 
true^^ and “p is the case'^ (i.e., ^^avhat p states is the case^’) become meaning- 
less if ‘p’ is replaced by a sentence, and not by the name of a sentence (cf. 
Section 4).^® 

While the author of the objection considers schema (T) “inadmissibly 
brief,” I am inclined, on my part, to regard schemata (T') and (T") as 
“inadmissibly long.” And 1 think even that I can rigorously prove this 
statement on the basis of the following definition: An expression is said to 
be “inadmissibly long” if (i) it is meaningless, and (ii) it has been obtained 
from a meaningful expression by inserting superfluous words. 

16. Redundancy of Semantic Terms — Their Possible Elimination. The 
objection I am going to discuss now no longer concerns the formal cor- 
rectness of the definition, but is still concerned with certain formal features 
of the semantic conception of truth. 

We have seen that this conception^’essentially consists in regarding the 
sentence “X is true'"^ as equivalent to the sentence denoted by ‘X’ (where 
‘X’ stands for a name of a sentence of the object-language). Consequently, 
the term when occurring in a simple sentence of the form “X is true'"'" 

can easily be eliminated, and the sentence itself, which belongs to the meta- 
language, can be replaced by an equivalent sentence of the object-language; 
and the same applies to compound sentences provided the term oc- 

curs in them exclusively as a part of the expressions of the form “X is true.'"'" 

Some people have therefore urged that the term ^Hrue^'" in the semantic 
sense can always be eliminated, and that for this reason the semantic con- 
ception of truth is altogether sterile and useless. And since the same con- 
siderations apply to other semantic notions, the conclusion has been drawn 
that semantics as a whole is a purely verbal game and at best only a harmless 
hobby. 
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But the matter is not quite so simple.^^ The sort of elimination here dis- 
cussed cannot always be made. It cannot be done in the case of universal 
statements which express the fact that all sentences of a certain type are 
true, or that all true sentences have a certain property. For instance, we 
can prove in the theory of truth the following statement: 

All conseque7ices of true sentences are true. 

However, we cannot get rid here of the word "‘'‘true"'' in the simple manner 
contemplated. 

Again, even in the case of particular sentences having the form “X is 
true''* such a simple elimination cannot always be made. In fact, the elimina- 
tion is possible only in those cases in which the name of the sentence which 
is said to be true occurs in a form that enables us to reconstruct the sentence 
itself. For example, our present historical knowledge does not give us any 
possibility of eliminating the word "‘Hrue*'* from the following sentence- 

The first sentence v)ritten by Plato is true. 

Of course, since we have a definition for truth and since every definition 
enables us to replace the definiendum by its definiens, an elimination of 
the term ^Hrue"*^ in its semantic sense is always theoretically possible. But 
this would not be the kind of simple elimination discussed above, and it 
would not result in the replacement of a sentence in the meta-language by 
a sentence in the object-language. 

If, however, anyone continues to urge that — because of the theoretical 
possibility of eliminating the word “tn/e” on the basis of its definition — 
the concept of truth is sterile, he must accept the further conclusion that 
all defined notions are sterile. But this outcome is so absurd and so un- 
sound historically that any comment on it is unnecessary. In fact, I am 
rather inclined to agree with those who m-aintain that the moments of 
greatest creative advancement in science frequently coincide with the in- 
troduction of new notions by means of definition. 

ly. Conformity of the Semantic Conception of Truth with Philosophical 
and Cofitmon-sense Usage. The question has been raised whether the 
semantic conception of truth can indeed be regarded as a precise form of 
the old, classical conception of this notion. 

Various formulations of the classical conception were quoted in the early 
part of this paper (Section 3 ). I must repeat that in my judgment none of 
them is quite precise and clear. Accordingly, the only sure way of settling 
the question would be to confront the authors of those statements with our 
new formulation, and to ask them whether it agrees with their intentions. 
Unfortunately, this method is impractical since they died quite some time 
ago. 

As far as my own opinion is concerned, I do not have any doubts that 
our formulation does conform to the intuitive content of that of Aristotle. 



70 LANGUAGE, MEANING, AND TRUTH 

I am less certain regarding the later formulations of the classical concep- 
tion, for they are very vague indeed.^* 

Furthermore, some doubts have been expressed whether the semantic con- 
ception does reflect the notion of truth in its common-sense and every- 
day usage. I clearly realize (as I already indicated) that the common mean- 
ing of the word — as that of any other word of everyday language — is 

to some extent vague, and that its usage more or less fluctuates. Hence the 
problem of assigning to this word a fixed and exact meaning is relatively 
unspecified, and every solution of this problem implies necessarily a certain 
deviation from the practice of everyday language. 

In spite of all this, I happen to believe that the semantic conception does 
conform to a very considerable extent with the common-sense usage — al- 
though I readily admit I may be mistaken. What is more to the point, how- 
ever, I believe that the issue raised can be settled scientifically, though of 
course not by a deductive procedure, but with the help of the statistical 
questionnaire method. As a matter of fact, such research has been carried 
on, and some of the results have been reported at congresses and in part 
published.-® 

I should like to emphasize that in my opinion such investigations must be 
conducted with the utmost care. Thus, if we ask a highschool boy, or even 
an adult intelligent man having no special philosophical training, whether 
he regards a sentence to be true if it agrees with reality, or if it designates 
an existing state of affairs, it may simply turn out that he does not under- 
stand the question; in consequence his response, whatever it may be, will 
be of no value for us. But his answer to the question whether he would 
admit that the sentence “it is snowing^^ could be true although it is not 
snowing, or could be false although it is snowing, would naturally be very 
significant for our problem. 

Therefore, I was by no means surprised to learn (in a discuswsion devoted 
to these problems) that in a group of people who were questioned only 15% 
agreed that means for them ^"'agreeing with reality while 90% 

agreed that a sentence such as “it is snowmg^^ is true if, and only if, it is 
snowing. Thus, a great majority of these people seemed to reject the 
classical conception of truth in its “philosophical” formulation, while ac- 
cepting the same conception when formulated in plain words (waiving 
the question whether the use of the phrase “the same conception” is here 
justified). 

18, The Definition in Its Relation to ^^The Philosophical Problem of 
Truth^^ and to Various Epistemological Tre^ids, I have heard it remarked 
that the formal definition of truth has nothing to do with “the philosophical 
problem of truth.” However, nobody has ever pointed out to me in an 
intelligible way just what this problem is. I have been informed in this 
connection that my definition, though it states necessary and sufficient 
conditions for a sentence to be true, does not really grasp the “essence” of 
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this concept. Since I have never been able to understand what the “essence” 
of a concept is, I must be excused from discussing this point my longer. 

In general, I do not believe that there is such a thing as “the philosophical 
problem of truth.” I do believe that there are various intelligible and in- 
teresting (but not necessarily philosophical) problems concerning the no- 
tion of truth, but I also believe that they can be exactly formulated and 
possibly solved only on the basis of a precise conception of this notion. 

While on the one hand the definition of truth has been blamed for not 
being philosophical enough, on the other a series of objections have been 
raised charging this definition with serious philosophical implications, al- 
ways of a very undesirable nature. I shall discuss now one special objection 
of this type; another group of such objections will be dealt with in the next 
section. 

It has been claimed that — due to the fact that a sentence like “snow is 
white” is taken to be semantically true if snow is in fact white (italics by 
the critic) — logic finds itself involved in a most uncritical realism.®^ 

If there were an opportunity to discuss the objection with its author, 
I should raise two points. First, I should ask him to drop the words factf^ 
which do not occur in the original formulation and which are misleading, 
even if they do not affect the content. For these words convey the im- 
pression that the semantic conception of truth is intended to establish the 
conditions under which we are warranted in asserting any given sentence, 
and in particular any empirical sentence. However, a moment’s reflection 
shows that this impression is merely an illusion; and I think that the author 
of the objection falls victim to the illusion which he himself created. 

In fact, the semantic definition of truth implies nothing regarding the 
conditions under which a sentence like ( i ) : 

(1) snow is white 

can be asserted. It implies only that, whenever we assert or reject this 
sentence, we must be ready to assert or reject the correlated sentence (2): 

(2) the sentence ^^snow is white^^ is true. 

Thus, we may accept the semantic conception of truth without giving up 
any epistemological attitude we may have had; we may remain naive realists, 
critical realists or idealists, empiricists or metaphysicians — ^whatever we 
were before. The semantic conception is completely neutral toward all 
these issues. 

In the second place, I should try to get some information regarding the 
conception of truth which (in the opinion of the author of the objection) 
does not involve logic in a most naive realism. I would gather that this con- 
ception must be incompatible with the semantic one. Thus, there must be 
sentences which are true in one of these conceptions without being true in 
the other. Assume, e.g., the sentence (i) to be of this kind. The truth of 
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this sentence in the semantic conception is determined by an equivalence 
of the form (T): 

The sentence ^'‘snow is 'white^^ is true if, a77d oiily if, snov) is white. 

Hence in the new conception we must reject this equivalence, and con- 
sequently we must assume its denial: 

The sentence ^^snow is white^^ is true if, and only if, snow is not 
white (or perhaps: snow, in fact, is not white). 

This sounds somewhat paradoxical. I do not regard such a consequence 
of the new conception as absurd; but I am a little fearful that someone in 
the future may charge this conception with involving logic in a “most 
sophisticated kind of irrealism.” At any rate, it seems to me important 
to realize that every conception of truth which is incompatible with the 
semantic one carries with it consequences of this type. 

I have dwelt a little on this whole question, not because the objection 
discussed seems to me very significant, but because certain points which 
have arisen in the discussion should be taken into account by all those 
who for various epistemological reasons are inclined to reject the semantic 
conception of truth. 

/p. Alleged Metaphysical Elements in Semantics, The semantic concep- 
tion of truth has been charged several times with involving certain meta- 
physical elements. Objections of this sort have been made to apply not only 
to the theory of truth, but to the whole domain of theoretical semantics.®- 

I do not intend to discuss the general problem whether the introduction 
of a metaphysical element into a science is at all objectionable. The only 
point which will interest me here is whether and in what sense metaphysics 
is involved in the subject of our present discussion. 

The whole question obviously depends upon what one understands by 
“metaphysics.” Unfortunately, this notion is extremely vague and equivo- 
cal. When listening to discussions ia this subject, sometimes one gets the 
impression that the term “metaphysical” has lost any objective meaning, 
and is merely used as a kind of professional philosophical invective. 

For some people metaphysics is a general theory of objects (ontology) 
— a discipline which is to be developed in a purely empirical way, and 
which differs from other empirical sciences only by its generality. I do 
not know whether such a discipline actually exists (some cynics claim 
that it is customary in philosophy to baptize unborn children); but I 
think that in any case metaphysics in this conception is not objectionable 
to anybody, and has hardly any connections with semantics. 

For the most part, however, the term “metaphysical” is used as directly 
opposed — in one sense or another — ^to the term “empirical”; at any rate, 
it is used in this way by those people who are distressed by the thought 
that any metaphysical elements might have managed to creep into science. 
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This general conception of metaphysics assumes several more specific 
forms. 

Thus, some people take it to be symptomatic of a metaphysical element 
in a science when methods of inquiry are employed which are neither 
deductive nor empirical. However, no trace of this symptom can be 
found in the development of semantics (unless some metaphysical ele- 
ments are involved in the object-language to which the semantic notions 
refer). In particular, the semantics of formalized languages is constructed 
in a purely deductive way. 

Others maintain that the metaphysical character of a science depends 
mainly on its vocabulary and, more specifically, on its primitive terms. 
Thus, a term is said to be metaphysical if it is neither logical nor mathe- 
matical, and if it is not associated with an empirical procedure which 
enables us to decide whether a thing is denoted by this term or not. With 
respect to such a view" of metaphysics it is sufficient to recall that a meta- 
language includes only three kinds of undefined terms: (i) terms taken 
from logic, (ii) terms of the corresponding object-language, and (iii) 
names of expressions in the object-language. It is thus obvious that no 
metaphysical undefined terms occur in the meta-language (again, unless 
such terms appear in the object-language itself). 

There are, however, some who believe that, even if no metaphysical 
terms occur among the primitive terms of a language, they may be intro- 
duced by definitions; namely, by those definitions which fail to provide 
us with general criteria for deciding whether an object falls under the 
defined concept. It is argued that the term is of this kind, since no 

universal criterion of truth follows immediately from the definition of 
this term, and since it is generally believed (and in a certain sense can even 
be proved) that such a criterion will never be found. This comment on 
the actual character of the notion of truth seems to be perfectly just. 
However, it should be noticed that the notion of truth does not differ 
in this respect from many notions in logic, mathematics, and theoretical 
parts of various empirical sciences, e.g., in theoretical physics. 

In general, it must be said that if the term “metaphysical” is employed 
in so wide a sense as to embrace certain notions (or methods) of logic, 
mathematics, or empirical sciences, it will apply a fortiori to those of 
semantics. In fact, as we know from Part I of the paper, in developing the 
semantics of a language we use all the notions of this language, and we 
apply even a stronger logical apparatus than that which is used in the 
language itself. On the other hand, however, I can summarize the argu- 
ments given above by stating that in no interpretation of the term “meta- 
physical” which is familiar and more or less intelligible to me does se- 
mantics involve any metaphysical elements peculiar to itself. 

I should like to make one final remark in connection with this group of 
objections. The history of science shows many instances of concepts 
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which were judged metaphysical (in a loose, but in any case derogatory 
sense of this term) before their meaning was made precise; however, once 
they received a rigorous, formal definition, the distrust in them evaporated. 
As typical examples we may mention the concepts of negative and imagi- 
nary numbers in mathematics. I hope a similar fate awaits the concept of 
truth and other semantic concepts; and it seems to me, therefore, that 
those who have distrusted them because of their alleged metaphysical im- 
plications should welcome the fact that precise definitions of these con- 
cepts are now available. If in consequence semantic concepts lose philo- 
sophical interest, they will only share the fate of many other concepts of 
science, and this need give rise to no regret. 

20. Applicability of Semantics to Special Empirical Sciences. We come 
to the last and perhaps the most important group of objections. Some 
strong doubts have been expressed whether semantic notions find or can 
find applications in various domains of intellectual activity. For the most 
part such doubts have concerned the applicability of semantics to the field 
of empirical science — either to special sciences or to the general meth- 
odology of this field; although similar skepticism has been expressed re- 
garding possible applications of semantics to mathematical sciences and 
their methodology. 

I believe that it is possible to allay these doubts to a certain extent, and 
that some optimism with respect to the potential value of semantics for 
various domains of thought is not without ground. 

To justify this optimism, it suffices I think to stress two rather obvious 
points. First, the development of a theory which formulates a precise 
definition of a notion and establishes its general properties provides eo 
ipso a firmer basis for all discussions in which this notion is involved, and, 
therefore, it cannot be irrelevant for anyone who uses this notion, and 
desires to do so in a conscious and consistent way. Secondly, semantic 
notions are actually involved in various branches of science, and in par- 
ticular of empirical science. 

The fact that in empirical research we are concerned only with natural 
languages and that theoretical semantics applies to these languages only 
with certain approximation, does not affect the problem essentially. How- 
ever, it has undoubtedly this effect that progress in semantics will have 
but a delayed and somewhat limited influence in this field. The situation 
with which we are confronted here does not differ essentially from that 
which arises when we apply laws of logic to arguments in everyday life 
— or, generally, when we attempt to apply a theoretical science to em- 
pirical problems. 

Semantic notions are undoubtedly involved, to a larger or smaller de- 
gree, in psychology, sociology, and in practically all the humanities. Thus, 
a psychologist defines the so-called intelligence quotient in terms of the 
numbers of true (right) and false (wrong) answers given by a person 
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to certain questions; for a historian of culture the range of objects for 
which a human race in successive stages of its development possesses 
adequate designations may be a topic of great significance; a student of 
literature may be strongly interested in the problem whether a given 
author always uses two given words with the same meaning. Examples 
of this kind can be multiplied indefinitely. 

The most natural and promising domain for the applications of theoreti- 
cal semantics is clearly linguistics — ^the empirical study of natural lan- 
guages. Certain parts of this science are even referred to as “semantics,” 
sometimes with an additional qualification. Thus, this name is occasionally 
given to that portion of grammar which attempts to classify all words of 
a language into parts of speech, according to what the words mean or 
designate. The study of the evolution of meanings in the historical de- 
velopment of a language is sometimes called “historical semantics.” In 
general, the totality of investigations on semantic relations which occur 
in a natural language is referred to as “descriptive semantics.” The rela- 
tion between theoretical and descriptive semantics is analogous to that 
between pure and applied mathematics, or perhaps to that between theo- 
retical and empirical physics; the role of formalized languages in semantics 
can be roughly compared to that of isolated systems in physics. 

It is perhaps unnecessary to say that semantics cannot find any direct 
applications in natural sciences such as physics, biology, etc.; for in none 
of these sciences are we concerned with linguistic phenomena, and even 
less with semantic relations between linguistic expressions and objects 
to which these expressions refer. We shall see, however, in the next section 
that semantics may have a kind of indirect influence even on those sciences 
in which semantic notions are not directly involved. 

21, Applicability of Semantics to the Methodology of Empirical Sci- 
e 72 ce. Besides linguistics, another important domain for possible applica- 
tions of semantics is the methodology of science; this term is used here 
in a broad sense so as to embrace the theory of science in general. Inde- 
pendent of whether a science is conceived merely as a system of state- 
ments or as a totality of certain statements and human activities, the study 
of scientific language constitutes an essential part of the methodological 
discussion of a science. And it seems to me clear that any tendency to 
eliminate semantic notions (like those of truth and designation) from 
this discussion would make it fragmentary and inadequate.^® Moreover, 
there is no reason for such a tendency today, once the main difficulties in 
using semantic terms have been overcome. The semantics of scientific 
language should be simply included as a part in the methodology of science. 

I am by no means inclined to charge methodology and, in particular, 
semantics — ^whether theoretical or descriptive — ^with the task of clarify- 
ing the meanings of all scientific terms. This task is left to those sciences 
in which the terms are used, and is actually fulfilled by them (in the 
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same way in which, e.g., the task of clarifying the meaning of the term 
‘Vme” is left to, and fulfilled by, semantics). There may be, however, 
certain special problems of this sort in which a methodological approach 
is desirable or indeed necessary (perhaps, the problem of the notion of 
causality is a good example here); and in a methodological discussion of 
such problems semantic notions may play an essential role. Thus, semantics 
may have some bearing on any science whatsoever. 

The question arises whether semantics can be helpful in solving general 
and, so to speak, classical problems of methodology. I should like to dis- 
cuss here with some detail a special, though very important, aspect of 
this question. 

One of the main problems of the methodology of empirical science 
consists in establishing conditions under which an empirical theory or 
hypothesis should be regarded as acceptable. This notion of acceptability 
must be relativized to a given stage of the development of a science (or 
to a given amount of presupposed knowledge). In other words, we may 
consider it as provided with a time coefficient; for a theory which is ac- 
ceptable today may become untenable tomorrow as a result of new scien- 
tific discoveries. 

It seems a priori very plausible that the acceptability of a theory some- 
how depends on the truth of its sentences, and that consequently a method- 
ologist in his (so far rather unsuccessful) attempts at making the notion 
of acceptability precise, can expect some help from the semantic theory of 
truth. Hence we ask the question: Are there any postulates which can be 
reasonably imposed on acceptable theories and which involve the notion 
of truth? And, in particular, we ask whether the following postulate is a 
reasonable one: 

An acceptable theory cannot contain {or imply) any -false sentences. 

The answer to the last question is clearly negative. For, first of all, we 
are practically sure, on the basis of our historical experience, that every 
empirical theory which is accepted today will sooner or later be rejected 
and replaced by another theory. It is also very probable that the new 
theory will be incompatible with the old one; i.e., will imply a sentence 
which is contradictory to one of the sentences contained in the old theory. 
Hence, at least one of the two theories must include false sentences, in 
spite of the fact that each of them is accepted at a certain time. Secondly, 
the postulate in question could hardly ever be satisfied in practice; for we 
do not know, and are very unlikely to find, any criteria of truth which 
enable us to show that no sentence of an empirical theory is false. 

The postulate in question could be at most regarded as the expression 
of an ideal limit for successively more adequate theories in a given field 
of research; but this hardly can be given any precise meaning. 

Nevertheless, it seems to me that there is an important postulate which 
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can be reasonably imposed on acceptable empirical theories and which 
involves the notion of truth. It is closely related to the one just discussed, 
but is essentially weaker. Remembering that the notion of acceptability 
is provided with a time coefficient, we can give this postulate the fol- 
lowing form: 

As soon as v)e succeed in showing that an empirtcal theory contains ( or 

implies) false sentences^ it cannot be any longer cojisidered acceptable. 

In support of this postulate, I should like to make the following re- 
marks. 

I believe everybody agrees that one of the reasons which may compel 
us to reject an empirical theory is the proof of its inconsistency: a theory 
becomes untenable if we succeed in deriving from it two contradictory 
sentences. Now we can ask what are the usual motives for rejecting a 
theory on such grounds. Persons who are acquainted with modern logic 
are inclined to answer this question in the following way: A well-known 
logical law shows that a theory which enables us to derive tw'o contra- 
dictory sentences enables us also to derive every sentence, therefore, such 
a theory is trivial and deprived of any scientific interest. 

I have some doubts whether this answer contains an adequate analysis 
of the situation. I think that people who do not know modern logic are 
as little inclined to accept an inconsistent theory as those who are thor- 
oughly familiar with it; and probably this applies even to those who re- 
gard (as some still do) the logical law on which the argument is based 
as a highly controversial issue, and almost as a paradox. I do not think that 
our attitude toward an inconsistent theory would change even if we 
decided for some reasons to weaken our system of logic so as to deprive 
ourselves of the possibility of deriving every sentence from any two con- 
tradictory sentences. 

It seems to me that the real reason of our attitude is a different one. 
We know (if only intuitively) that ^ inconsistent theory must contain 
false sentences; and we are not inclined to regard as acceptable any theory 
which has been shown to contain such sentences. 

There are various methods of showing that a given theory includes 
false sentences. Some of them are based upon purely logical properties 
of the theory involved; the method just discussed (i.e., the proof of in- 
consistency) is not the sole method of this type, but is the simplest one, 
and the one which is most frequently applied in practice. With the help 
of certain assumptions regarding the truth of empirical sentences, we can 
obtain methods to the same effect which are no longer of a purely logical 
nature. If we decide to accept the general postulate suggested above, 
then a successful application of any such method will make the theory 
untenable. 

22. Applications of Sewantia^ to Deductive Science. As regards the 
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applicability of semantics to mathematical sciences and their methodology, 
i.e., to meta-mathematics, we are in a much more favorable position than 
in the case of empirical sciences. For, instead of advancing reasons which 
justify some hopes for the future (and thus making a kind of pro-semantics 
propaganda), we are able to point out concrete results already achieved. 

Doubts continue to be expressed whether the notion of a true sentence 
— as distinct from that of a provable sentence — can have any significance 
for mathematical disciplines and play any part in a methodological dis- 
cussion of mathematics. It seems to me, however, that just this notion of a 
true sentence constitutes a most valuable contribution to meta-mathematics 
by semantics. We already possess a series of interesting meta-mathematical 
results gained with the help of the theory of truth. These results con- 
cern the mutual relations between the notion of truth and that of prov- 
ability; establish new properties of the latter notion (which, as well 
known, is one of the basic notions of meta-mathematics); and throw 
some light on the fundamental problems of consistency and completeness. 
The most significant among these results have been briefly discussed in 
Section 12.^^ 

Furthermore, by applying the method of semantics we can adequately 
define several important meta-mathematical notions which have been used 
so far only in an intuitive way — ^such as, e.g., the notion of definability or 
that of a model of an axiom system; and thus we can undertake a system- 
atic study of these notions. In particular, the investigations on defin- 
ability have already brought some interesting results, and promise even 
more in the future.^® 

We have discussed the applications of semantics only to meta-math- 
ematics, and not to mathematics proper. However, this distinction between 
mathematics and meta-mathematics is rather unimportant. For meta- 
mathematics is Itself a deductive discipline and hence, from a certain point 
of view, a part of mathematics; and it is well known that — due to the formal 
character of deductive method — ^the*‘results obtained in one deductive dis- 
cipline can be automatically extended to any other discipline in which the 
given one finds an interpretation. Thus, for example, all meta-math- 
ematical results can be interpreted as results of number theory. Also from 
a practical point of view there is no clear-cut line between meta-math- 
ematics and mathematics proper; for instance, the investigations on defina- 
bility could be included in either of these domains. 

25, Final Remarks. I should like to conclude this discussion with some 
general and rather loose remarks concerning the whole question of the 
evaluation of scientific achievements in terms of their applicability. I 
must confess I have various doubts in this connection. 

Being a mathematician (as well as a logician, and perhaps a philosopher 
of a sort), I have had the opportunity to attend many discussions be- 
tween specialists in mathematics, where the problem of applications is 
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especially acute, and I have noticed on several occasions the following 
phenomenon: If a mathematician wishes to disparage the work of one of 
his colleagues, say, Ay the most effective method he finds for doing this is 
to ask where the results can be applied. The hard-pressed man, with his 
back against the wall, finally unearths the researches of another math- 
ematician B as the locus of the application of his own results. If next B is 
plagued with a similar question, he will refer to another mathematician 
C. After a few steps of this kind we find ourselves referred back to the 
researches of Ay and in this way the chain closes. 

Speaking more seriously, I do not wish to deny that the value of a man’s 
work may be increased by its implications for the research of others and 
for practice. But I believe, nevertheless, that it is inimical to the progress 
of science to measure the importance of any research exclusively or 
chiefly in terms of its usefulness and applicability. We know from the 
history of science that many important results and discoveries have had 
to wait centuries before they were applied in any field. And, in my opinion, 
there are also other important factors which cannot be disregarded in 
determining the value of a scientific work. It seems to me that there is a 
special domain of very profound and strong human needs related to scien- 
tific research, which are similar in many ways to aesthetic and perhaps 
religious needs. And it also seems to me that the satisfaction of these 
needs should be considered an important task of research. Hence, I be- 
lieve, the question of the value of any research cannot be adequately an- 
swered without taking into account the intellectual satisfaction which 
the results of that research bring to those who understand it and care for 
it. It may be unpopular and out-of-date to say — but I do not think that a 
scientific result which gives us a better understanding of the world and 
makes it more harmonious in our eyes should be held in lower esteem than, 
say, an invention which reduces the cost of paving roads, or improves 
household plumbing. 

It is clear that the remarks just rliade become pointless if the word 
“application” is used in a very wide and liberal sense. It is perhaps not 
less obvious that nothing follows from these general remarks concern- 
ing the specific topics which have been discussed in this paper; and I 
really do not know whether research in semantics stands to gain or lose 
by introducing the standard of value I have suggested. 

NOTES 

1 Compare Tarski [2] (see bibliography at the end of the paper). This work may be 
consulted for a more detailed and formal presentation of the subject of the paper, 
especially of the material included in Sections 6 and 9-13. It contains also references 
to my earlier publications on the problems of semantics (a communication in Polish, 
1930; the article Tarski [i] in French, 1931; a communication in German, 1932, and a 
book in Polish, 1933). The expository part of the present paper is related in its char- 
acter to Tarski [3]. My investigations on the notion of truth and on theoretical seman- 
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tics have been reviewed or discussed in Hofstadter [i], Juhos [i], Kokoszynska [i] 
and [2], Kotarbihski [2], Scholz [i ], Weinberg [i]^et aL 

2 It may be hoped that the interest in theoretical semantics will now increase, as a 
result of the recent publication of the important work Carnap [2]. 

3 This applies, in particular, to public discussions during the I. International Congress 
for the Unity of Science (Paris, 1935) and the Conference of International Congresses 
for the Unity of Science (Paris, 1937^ cf., e.g., Neurath [i] and Gonseth [1]. 

^ The words “notion” and “concept” are used in this paper with all of the vagueness 
and ambiguity with which they occur in philosophical literature. Thus, sometimes 
they refer simply to a term, sometimes to what is meant by a term, and in other cases 
to what is denoted by a term. Sometimes it is irrelevant which of these interpretations 
is meant; and in certain cases perhaps none of them applies adequately. While on prin- 
ciple I share the tendency to avoid these words in any exact discussion, I did not con- 
sider it necessary to do so in this informal presentation. 

5 For our present purposes it is somewhat more convenient to understand by “ex- 
pressions,” “sentences,” etc., not individual inscriptions, but classes of inscriptions of 
similar form (thus, not individual physical things, but classes of such things). 

®For the Aristotelian formulation see Article [il, P, 7, 27. The other two formu- 
lations are very common m the literature, but I do not know with whom they origi- 
nate. A critical discussion of various conceptions of truth can be found, e.g., in 
Kotarbihski [i] (so far available only m Polish), pp. 123 ff., and Russell [il, pp. 362 ff. 

^ For most of the remarks contained in Sections 4 and 8, 1 am indebted to the late 
S. Lesniewski who developed them in his unpublished lectures in the University of 
Warsaw (in 1919 and later). However, Lesniewski did not anticipate the possibility 
of a rigorous development of the theory of truth, and still less of a definition of this 
notion, hence, while indicating equivalences of the form (T) as premisses in the 
antinomy of the liar, he did not conceive them as any sufficient conditions for an 
adequate usage (or definition) of the notion of truth. Also the remarks m Section 8 
regarding the occurrence of an empirical premiss in the antinomy of the liar, and the 
possibility of eliminating this premiss, do not originate with him. 

3 In connection with various logical and methodological problems involved in this 
paper the reader may consult Tarski f6l. 

® The antinomy of the liar (ascribed to Eubulides or Epimemdes) is discussed here 
in Sections 7 and 8. For the antinomy of definability (due to J. Richard) see e.g., 
Hilbert-Bernays [i], Vol. 2, pp. 263 ff.; for the antinomy of heterological terms see 
Grelling-Nelson [i ], p. 307. 

Due to Professor j. Lukasiewicz (University of Warsaw). 

This can roughly be done in the following way. Let S be any sentence begin- 
ning with the words ^^Every sentence'^ We correlate with S a new sentence $* by 
subjecting S to the following two modifications: we replace in S the first word, “Ev- 
^ry,” by and we insert after the second word, sentence,^" the whole sentence 5 

enclosed in quotation marks. Let us agree to call the sentence S “(self-) applicable” 
or “non- (self-) applicable” dependent on whether the correlated sentence 5 * is true or 
false. Now consider the following sentence: 

Every sentence is non-applicabte. 

It can easily be shown that the sentence just stated must be both applicable and non- 
applicable; hence a contradiction. It may not be quite clear in what sense this for- 
mulation of the antinomy does not involve an empirical premiss; however, I shall not 
elaborate on this point, 

12 The terms “logic” and “logical” are used m this paper in a broad sense, which 
has become almost traditional in the last decades; logic is assumed here to compre- 
hend the whole theory of classes and relations (i.e., the mathematical theory of sets) . 
For many different reasons I am personally inclined to use the term “logic” m a much 
narrower sense, so as to apply it only to what is sometimes called “elementary logic ” 
i.e., to the sentential calculus and the (restricted) predicate calculus. 

18 Cf. here, however, Tarski [3], pp. 5 f. 

1* The method of construction we are going to outline can be applied— with appro- 
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priate changes — to all formalized languages that are known at the present time, al- 
though it does not follow that a language could not be constructed to which this 
method would not apply. 

i«In carrying through this idea a certain technical difficulty arises, A sentential 
function may contain an arbitrary number of free variables; and the logical nature of 
the notion of satisfaction varies with this number. Thus, the notion in question 
when applied to functions with one variable is a binary relation between these func- 
tions and single objects; when applied to functions with two variables it becomes a 
ternary relation between functions and couples of objects, and so on. Hence, strictly 
speaking, we are confronted, not with one notion of satisfaction, but with infinitely 
many notions, and it turns out that these notions cannot be defined independently of 
each other, but must all be introduced simultaneously. 

To overcome this difficulty, we employ the mathematical notion of an infinite se- 
quence (or, possibly, of a finite sequence with an arbitrary number of terms). We 
agree to regard satisfaction, not as a many-termed relation between sentential func- 
tions and an indefinite number of objects, but as a binary relation between functions 
and sequences of objects. Under this assumption the formulation of a general and 
precise definition of satisfaction no longer presents any difficulty; and a true sentence 
can now be defined as one which is satisfied by every sequence. 

To define recursively the notion of satisfaction, we have to apply a certain form 
of recursive definition which is not admitted in the object-language. Hence the 
“essential richness” of the meta-language may simply consist in admitting this type 
of definition. On the other hand, a general method is known which makes it possible 
to eliminate all recursive definitions and to replace them by normal, explicit ones. 
If we try to apply this method to the definition of satisfaction, we see that we have 
either to introduce into the meta-language variables of a higher logical type than 
those which occur in the object-language; or else to assume axiomatically in the meta- 
language the existence of classes that are more comprehensive than all those whose 
existence can be established in the object-language. See here Tarski [2], pp. 393 
and Tarski [5], p. 7. 

Due to the development of modern logic, the notion of mathematical proof has 
undergone a far-reaching simplification. A sentence of a given formalized discipline 
is provable if it can be obtained from the axioms of this discipline by applying certain 
simple and purely formal rules of inference, such as those of detachment and substitu- 
tion. Hence to show that all provable sentences are true, it suffices to prove that all 
the sentences accepted as axioms are true, and that the rules of inference when applied 
to true sentences yield new true sentences, and this usually presents no difficulty. ^ 

On the other hand, in view of the elementary nature of the notion of provability, 
a precise definition of this notion requires only rather simple logical devices. In 
most cases, those logical devices which are available in the formalized discipline itself 
(to which the notion of provability is related) are more than sufficient for this pur- 
pose. We know, however, that as regards the definition of truth just the opposite 
holds. Hence, as a rule, the notions of truth and provability cannot coincide; and 
since every provable sentence is true, there must be true sentences which are not 
provable. 

18 Thus the theory of truth provides us with a general method for consistency 
proofs for formalized mathematical disciplines. It can be easily realized, however, 
that a consistency proof obtained by this method may possess some intuitive value— 
i.e., may convince us, or strengthen our belief, that the discipline under consideration 
is actually consistent — only in case we succeed in defining truth in terms of a meta- 
language which does not contain the object-language as a part (cf. here a remark in 
Section 9). For only in this case the deductive assumptions of the meta-language 
may be intuitively simpler and more obvious than those of the object-language 
even though the condition of “essential richness” will be formally satisfied. Cf. here 
alsoTarski L3],p. 7. 

The incompleteness of a comprehensive class of formalized disciplines constitutes 
the essential content of a fundamental theorem of K. Godel; cf. Godel [i], pp. ^187 ff. 
The explanation of the fact that the theory of truth leads so directly to Godel’s the- 
orem is rather simple. In deriving Godel’s result from the theory of truth we make 
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an essential use of the fact that the definition of truth cannot be given in a meta» 
language which is only as “rich” as the object-language (cf. note 17); however, in 
establishing this fact, a method of reasoning has been applied which is very closely 
related to that used (for the first time) by Godel. It may be added that Gddel was 
clearly guided in his proof by certain intuitive considerations regarding the notion of 
truth, although this notion does not occur in the proof explicitly; cf. Gddel [i], pp. 

174 f- 

i®The notions of designation and definition lead respectively to the antinomies 
of Grelling-Nelson and Richard (cf. note 9). To obtain an antinomy for the notion 
of satisfaction, we construct the following expression: 

The sentential function X does not satisfy X. 

A contradiction arises when we consider the question whether this expression, which 
is clearly a sentential function, satisfies itself or not. 

20 All notions mentioned in this section can be defined in terms of satisfaction. 
We can say, e.g., that a given term designates a given object if this object satisfies 
the sentential function “a: is identical 'with T” where ‘T’ stands for the given term. 
Similarly, a sentential function is said to define a given object if the latter is the only 
object which satisfies this function. For a definition of consequence see Tarski [4J, 
and for that of synonymity — Carnap I2]. 

General semantics is the subject of Carnap [2]. Cf. here also remarks in Tarski 
[2], pp. 388 f. 

22 Cf. various quotations in Ness [i], pp. 13 f. 

23 The names of persons who have raised objections will not be quoted here, unless 
their objections have appeared in print. 

24 It should be emphasized, however, that as regards the question of an alleged 
vicious circle the situation would not change even if we took a different point of view, 
represented, e,g., in Carnap [2]; i.e., if we regarded the specification of conditions un- 
der which sentences of a language are true as an essential part of the description of 
this language. On the other hand, it may be noticed that the point of view repre- 
sented in the text does not exclude the possibility of using truth-tables in a deductive 
development of logic. However, these tables are to be regarded then merely as a 
formal instrument for checking the provability of certain sentences; and the symbols 
‘T’ and T’ which occur in them and which are usually considered abbreviations of 

and should not be interpreted in any intuitive way. 

25 Cf. Juhos ti]. I must admit that I do not clearly understand von Juhos’ objec- 
tions and do not know how to classify them; therefore, I confine myself here to cer- 
tain points of a formal character. Von Juhos does not seem to know my definition of 
truth; he refers only to an informal presentation in Tarski [3] where the definition has 
not been given at all. If he knew the actual definition, he would have to change his 
argument. However, I have no doubt that he would discover in this definition some 
“defects” as well. For he believes he has proved that “on ground of principle it is 
impossible to give such a definition at all.” 

2« The phrases “p is true''* and “p is the case*^ (or better “iV is true that p” and “it 
is the case that p”) are sometimes used in informal discussions, mainly for stylistic 
reasons; but they are considered then as synonymous with the sentence represented 
by ‘p’. On the other hand, as far as I understand the situation, the phrases in question 
cannot be used by von Juhos synonymously with ‘p’; for otherwise the replacement 
of (T) by (TO or (T") would not constitute any “improvement.” 

27 Cf. the discussion of this problem in Kokoszyfiska [i ], pp. 161 fir. 

28 Most authors who have discussed my work on the notion of truth are of the 
opinion that my definition does conform with the classical conception of this notion; 
see, e.g,, Kotarbinski [2] and Scholz [i], 

22 Cf. Ness [i]. Unfortunately, the results of that part of Ness* research which is 
especially relevant for our problem are not discussed in his book; compare p. 148, 
footnote I. 

30 Though I have heard this opinion several times, I have seen it in print only once 
and, curiously enough, in a work which does not have a philosophical character — ^in 
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fact, in Hilbert-Bernays [i], Vol. II, p. 269 (where, by the way, it is not expressed 
as any kind of objection). On the other hand, I have not found any remark to this 
effect in discussions of my work by professional philosophers (cf. note i). 

31 Cf. Gonseth [i], pp. 187 f. 

32 See Nagel [i], and Nagel [2], pp. 471 f. A remark which goes, perhaps, in the 
same direction is also to be found in Weinberg [i], p. 77; cf., however, his earlier 
remarks, pp. 75 f. 

33 Such a tendency was evident in earlier works of Carnap (see, e.g., Carnap [i], 
especially Part V) and in writings of other members of The Vienna Circle. Cf. here 
Kokoszyhska [i] and Weinberg [i]. 

3^ For other results obtained with the help of the theory of truth see Gddel [2]; 
Tarski [2], pp. 401 ff.; and Tarski [5], pp. m f. 

35 An object — e.g., a number or a set of numbers — ^is said to be definable (in a given 
formalism) if there is a sentential function which defines it; cf. note 20. Thus, the 
term “definable,** though of a meta-mathematical (semantic) origin, is purely mathe- 
matical as to its extension, for it expresses a property (denotes a class) of mathe- 
matical objects. In consequence, the notion of definability can be re-defined in purely 
mathematical terms, though not within the formalized discipline to which this no- 
tion refers; however, the fundamental idea of the definition remains unchanged. 
Cf. here — also for further bibliographic references — ^Tarski [il; various other results 
concerning definability can also be found in the literature, e.g., in Hilbert-Bemays 
[i] Vol. 1, pp. 354 ff., 369 ff., 456 ff., etc., and in Lindenbaum-Tarski [i]. It may be 
noticed that the term “definable” is sometimes used in another, meta-mathematical 
(but not semantic), sense; this occurs, for instance, when we say that a term is de- 
finable in other terms (on the basis of a given axiom system). For a definition of 
a model of an axiom system see Tarski [4]. 
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On Sense and Nominatum * 


GOTTLOB FREGE 


The idea of Sameness ^ challenges reflection. It raises questions which 
are not quite easily answered. Is Sameness a relation? A relation between 
objects? Or between names or signs of objects? I assumed the latter 
alternative in my Begrijfsschrift The reasons that speak in its favor are 
the following: “a = a” and “a = b” are sentences of obviously different 
cognitive significance: “a z= a” is valid a priori and according to Kant 
is to be called analytic, whereas sentences of the form “a = b” often con- 
tain very valuable extensions of our knowledge and cannot always be 
justified in an a priori manner. The discovery that it is not a different and 
novel sun which rises every morning, but that it is the very same, cer- 
tainly was one of the most consequential ones in astronomy. Even nowa- 
days the re-cognition (identification) of a planetoid or a comet is not 
always a matter of self-evidence. If we wished to view identity as a rela- 
tion between the objects designated by the names ‘a’ and ‘b’ then “a = b” 
and “a = a” would not seem different if “a = b” is true. This would ex- 
press a relation of a thing to itself, namely, a relation such that it holds 
between every thing and itself but never between one thing and another. 
What one wishes to express with “a = b” seems to be that the signs or 
names ‘a’ and ‘b’ name the same thing; and in that case we would be deal- 
ing with those signs: a relation between them would be asserted. But this 
relation could hold only inasmuch as they name or designate something. 
The relation, as it were, is mediated tRrough the connection of each sign 
with the same nominatum. This connection, however, is arbitrary. You 
cannot forbid the use of an arbitrarily produced process or object as 
a sign for something else. Hence, a sentence like “a = b” would no longer 
refer to a matter of fact but rather to our manner of designation; no 
genuine knowledge would be expressed by it. But this is just what we do 
want to express in many cases. If the sign ‘a’ differs from the sign ‘b’ 
only as an object (here by its shape) but not by its role as a sign, that 
is to say, not in the manner in which it designates anything, then the 
cognitive significance of *‘a = a” would be essentially the same as that of 

* Translated by H.F. from the article “Ueber Sinn und Bedeutung”, Zeitschr. f. 
Philos, und Philos, Krttik; loo, 1892. The terminology adopted is largely that used by 
R. Carnap in Meaning and Necessity, Univ. of Chicago Press, 1947. 

^ I use this word in the sense of identity and understand “a = b” in the sense of 
“a is the same as b” or “a and b coincide”. 
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“a = b”, if “a = b” is true. A difference could arise only if the difference 
of the signs corresponds to a difference in the way in which the designated 
objects are given. Let a, b, c be straight lines which connect the corners 
of a triangle with the midpoints of the opposite sides. The point of inter- 
section of a and b is then the same as that of b and c. Thus we have 
different designations of the same point and these names (‘intersection of 
a and h\ ‘intersection of b and c’) indicate also the manner in which these 
points are presented. Therefore the sentence expresses a genuine cognition. 

Now it is plausible to connect with a sign (name, word combination, 
expression) not only the designated object, which may be called the 
nominatum of the sign, but also the sense (connotation, meaning) of the 
sign in which is contained the manner and context of presentation. Ac- 
cordingly, in our examples the nommata of the expressions ‘the point of 
intersection of a and b’ and ‘the point of intersection of b and c’ would 
be the same; — not their senses. The nominata of ‘evening star’ and ‘morn- 
ing star’ are the same but not their senses. 

From what has been said it is clear that I here understand by ‘sign’ or 
‘name’ any expression which functions as a proper name, whose nomina- 
tum accordingly is a definite object (in the widest sense of this word). 
But no concept or relation is under consideration here. These matters are 
to be dealt with in another essay. The designation of a single object may 
consist of several words or various signs. For brevity’s sake, any such 
designation will be considered as a proper name. 

The sense of a proper name is grasped by everyone who knows the 
language or the totality of designations of which the proper name is a 
part; ^ this, however, illuminates the nominatum, if there is any, in a very 
one-sided fashion. A complete knowledge of the nominatum would re- 
quire that we could tell immediately in the case of any given sense whether 
it belongs to the nominatum. This we shall never be able to do. 

The regular connection between a sign, its sense and its nominatum is 
such that there corresponds a definite sense to the sign and to this sense 
there corresponds again a definite nominatum; whereas not one sign only 
belongs to one nominatum (object). In different languages, and even in 
one language, the same sense is represented by different expressions. It 
is true, there are exceptions to this rule. Certainly there should be a definite 
sense to each expression in a complete configuration of signs, but the 
natural languages in many ways fall short of this requirement. We must 
be satisfied if the same word, at least in the same context, has the same 

2 In the case of genuinely proper names like ‘Aristotle’ opinions as regards their 
sense may diverge. As such may, e.g., be suggested: Plato’s disciple and the teacher of 
Alexander the Great. Whoever accepts this sense will interpret the meaning of the 
statement “Aristotle was born in Stagira” differently from one who interpreted the 
sense of ‘Aristotle* as the Stagirite teacher of Alexander the Great. As long as the 
nominatum remains the same, these fluctuations in sense are tolerable. But they should 
be avoided in the system of a demonstrative science and should not appear in a perfect 
language. 
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sense. It can perhaps be granted that an expression has a sense if it is 
formed in a grammatically correct manner and stands for a proper name. 
But as to whether there is a denotation corresponding to the connotation 
is hereby not decided. The words ‘the heavenly body which has the 
greatest distance from the earth’ have a sense; but it is very doubtful as 
to whether they have a nominatum. The expression ‘the series with the 
least convergence’ has a sense; but it can be proved that it has no nom- 
inatum, since for any given convergent series, one can find another one 
that is less convergent. Therefore the grasping of a sense does not with 
certainty warrant a corresponding nominatum. 

When words are used in the customary manner then what is talked 
about are their nominata. But it may happen that one wishes to speak about 
the words themselves or about their senses. The first case occurs when 
one quotes someone else’s words in direct (ordinary) discourse. In this 
case one’s own words immediately name (denote) the words of the other 
person and only the latter words have the usual nominata. We thus have 
signs of signs. In writing we make use of quotes enclosing the word- 
icons. A word-icon in quotes must therefore not be taken in the customary 
manner. 

If we wish to speak of the sense of an expression ‘A’ we can do this 
simply through the locution ‘the sense of the expression ‘A’ In indirect 
(oblique) discourse we speak of the sense, e. g., of the words of someone 
else. From this it becomes clear that also in indirect discourse words do 
not have their customary nominata; they here name what customarily 
would be their sense. In order to formulate this succinctly we shall say: 
words in indirect discourse are used mdirectly, or have mdirect nominata. 
Thus we distinguish the customary from the indirect nominatum of a 
word; and similarly, its customary sense from its indirect sense. The 
indirect nominatum of a word is therefore its customary sense. Such ex- 
ceptions must be kept in mind if one wishes correctly to comprehend 
the manner of connection between signs, senses and nominata in any given 
case. 

Both the nominatum and the sense of a sign must be distinguished from 
the associated image. If the nominatum of a sign is an object of sense 
perception, my image of the latter is an inner picture® arisen from 
memories of sense impressions and activities of mine, internal or external. 
Frequently this image is suffused with feelings; the definiteness of its 
various parts may vary and fluctuate. Even with the same person the 
same sense is not always accompanied by the same image. The image is 
subjective; the image of one person is not that of another. Hence, the 

3 With the images we can align also the percepts in which the sense impressions and 
activities themselves take the place of those traces left in the mind. For our purposes 
the difference is unimportant, especially since besides sensations and activities recollec- 
tions of such help in completing the intuitive presentation. ‘Percept’ may also be under- 
stood as the object, inasmuch as it is spatial or capable of sensory apprehension. 
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various differences between the images connected with one and the same 
sense. A painter, a rider, a zoologist probably connect very different images 
with the name ^Bucephalus’. The image thereby differs essentially from 
the connotation of a sign, which latter may well be common property 
of many and is therefore not a part or mode of the single person’s mind; 
for it cannot well be denied that mankind possesses a common treasure of 
thoughts which is transmitted from generation to generation,^ 

While, accordingly, there is no objection to speak without qualifica- 
tion of the sense in regard to images, we must, to be precise, add v)hose 
images they are and at what time they occur. One might say: just as 
words are connected with different images in two different persons, the 
same holds of the senses also. Yet this difference would consist merely 
in the manner of association. It does not prevent both from apprehending 
the same sense, but they cannot have the same image. Si duo idem 'fachmt^ 
7ion est idem. When two persons imagine the same thing, each still has his 
own image. It is true, occasionally we can detect differences in the images 
or even in the sensations of different persons. But an accurate comparison 
is impossible because these images cannot be had together in one con- 
sciousness. 

The nominatum of a proper name is the object itself which is designated 
thereby; the image which we may have along with it is quite subjective; 
the sense lies in between, not subjective as is the image, but not the object 
either. The following simile may help in elucidating these relationships. 
Someone observes the moon through a telescope. The moon is comparable 
with the nominatum; it is the object of the observation which is mediated 
through the real image projected by the object lens into the interior of 
the telescope, and through the retinal image of the observer. The first 
may be compared with the sense, the second with the presentation (or 
image in the psychological sense). The real image inside the telescope, 
however, is relative; it depends upon the standpoint; yet, it is objective 
in that it can serve several observers. Arrangements could be made such 
that several observers could utilize it. But every one of them would 
have only his own retinal image. Because of the different structures of 
the eyes not even geometrical congruence could be attained; a real co- 
incidence would in any case be impossible. One could elaborate the simile 
by assuming that the retinal image of A could be made visible to B; or A 
could see his own retinal image in a mirror. In this manner one could 
possibly show how a presentation itself can be made into an object; 
but even so, it would never be to the (outside) observer what it is to the 
one who possesses the image. However, these lines of thought lead too 
far afield. 

We can now recognize three levels of differences of words, expressions 

^It is therefore inexpedient to designate fundamentally different things by the 
one word ‘image’ (or ‘idea’). 
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and complete sentences. The difference may concern at most the imagery, 
or else the sense but not the nominatum, or finally also the nominatum. In 
regard to the first level, we must note that, owing to the uncertain correla- 
tion of images with words, a difference may exist for one person that 
another does not discover. The difference of a translation from the original 
should properly not go beyond the first level. Among the differences 
possible in this connection we mention the shadings and colorings which 
poetry seeks to impart to the senses. These shadings and colorings are 
not objective. Every listener or reader has to add them in accordance 
with the hints of the poet or speaker. Surely, art would be impossible 
without some kinship among human imageries; but just how far the in- 
tentions of the poet are realized can never be exactly ascertained. 

We shall henceforth no longer refer to the images and picturizations; 
they were discussed only lest the image evoked by a word be confused 
with its sense or its nominatum. 

In order to facilitate brief and precise expression we may lay down 
the following formulations: 

A proper name (word, sign, sign-compound, expression) expresses its 
sense, and designates or signifies its nominatum. We let a sign express its 
sense and designate its nominatum. 

Perhaps the following objection, coming from idealistic or skeptical 
quarters, has been kept in abeyance for some time: “You have been 
speaking without hesitation of the moon as an object; but how do you 
know that the name ‘the moon’ has in fact a nominatum? How do you 
know that anything at all has a nominatum?” I reply that it is not our 
intention to speak of the image of the moon, nor would we be satisfied 
with the sense when we say ‘the moon’; instead, we presuppose a nomina- 
tum here. We should miss the meaning altogether if we assumed we had 
reference to images in the sentence “the moon is smaller than the earth”. 
Were this intended we would use some such locution as ‘my image of the 
moon’. Of course, we may be in error as regards that assumption, and 
such errors have occurred on occasion. However, the question whether 
we could possibly always be mistaken in this respect may here remain 
unanswered; it will suffice for the moment to refer to our intention in 
speaking and thinking in order to justify our reference to the nominatum 
of a sign; even if we have to make the proviso: if there is such a nom- 
inatum. 

Thus far we have considered sense and nominatum only of such expres- 
sions, words and signs which we called proper names. We are now going 
to inquire into the sense and the nominatum of a whole declarative sen- 
tence. Such a sentence contains a proposition.® Is this thought to be re- 
garded as the sense or the nominatum of the sentence? Let us for the 

® By 'proposition' I do not refer to the subjective activity of thinking but rather to 
its objective content which is capable of being the common property of many. 
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moment assume that the sentence has a nominatum! If we then substitute 
a word in it by another word with the same nominatum but with a differ- 
ent sense, then this substitution cannot affect the nominatum of the sen- 
tence. But we realize that in such cases the proposition is changed; e. g.. 
the proposition of the sentence “the morning star is a body illuminated 
by the sun” is different from that of “the evening star is a body illuminated 
by the sun”. Someone who did not know that the evening star is the 
same as the morning star could consider the one proposition true and the 
other false. The proposition can therefore not be the nominatum of the sen- 
tence; it will instead have to be regarded as its sense. But what about 
the nominatum^ Can we even ask this question^ A sentence as a whole 
has perhaps only sense and no nominatum? It may in any case be expected 
that there are such sentences, just as there are constituents of sentences 
which do have sense but no nominatum. Certainly, sentences containing 
proper names without nominata must be of this type. The sentence “Odys- 
seus deeply asleep was disembarked at Ithaca” obviously has a sense. 
But since it is doubtful as to whether the name ‘Odysseus’ occurring in 
this sentence has a nominatum, so it is also doubtful that the whole sen- 
tence has one. However, it is certain that whoever seriously regards the 
sentence either as true or as false also attributes to the name ‘Odysseus’ a 
nominatum, not only a sense; for it is obviously the nominatum of this 
name to which the predicate is either ascribed or denied. He who does 
not acknowledge the nominatum cannot ascribe or deny a predicate to it. 
It might be urged that the consideration of the nominatum of the name is 
going farther than is necessary; one could be satisfied with the sense, if 
one stayed with the proposition. If all that mattered were only the sense 
of the sentence (i. e., the proposition) then it would be unnecessary to be 
concerned with the nominata of the sentence-components, for only the 
sense of the components can be relevant for the sense of the sentence. 
The proposition remains the same, no matter whether or not the name 
‘Odysseus’ has a nominatum. The f^ct that we are at all concerned about 
the nominatum of a sentence-component indicates that we generally ac- 
knowledge or postulate a nominatum for the sentence itself. The proposi- 
tion loses in interest as soon as we recognize that one of its parts is lacking 
a nominatum. We may therefore be justified to ask for a nominatum of 
a sentence, in addition to its sense. But why do we wish that every proper 
name have not only a sense but also a nominatum? Why is the proposi- 
tion alone not sufficient? We answer: because what matters to us is the 
truth-value. This, however, is not always the case. In listening to an epic, 
for example, we are fascinated by the euphony of the language and also 
by the sense of the sentences and by the images and emotions evoked. 
In turning to the question of truth we disregard the artistic appreciation 
and pursue scientific considerations. Whether the name ‘Odysseus’ has a 
nominatum is therefore immaterial to us as long as we accept the poem 
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as a work of art.® Thus, it is the striving for truth which urges us to 
penetrate beyond the sense to the nominatum. 

We have realized that we are to look for the nominatum of a sentence 
whenever the nominata of the sentence-components are the thing that 
matters; and that is the case whenever and only when we ask for the truth 
value. 

Thus we find ourselves persuaded to accept the truth-value of a sen- 
tence as Its nominatum. By the truth-value of a sentence I mean the cir- 
cumstance of its being true or false. There are no other truth- values. For 
brevity’s sake I shall call the one the True and the other the False. Every 
declarative sentence, in which what matters are the nominata of the words, 
is therefore to be considered as a proper name; and its nominatum, if 
there is any, is either the True or the False. These two objects are recog- 
nized, even if only tacitly, by everyone who at all makes judgments, holds 
anything as true, thus even by the skeptic. To designate truth-values as 
objects may thus far appear as a capricious idea or as a mere play on words, 
from which no important conclusion should be drawn. What I call an 
object can be discussed only in connection with the nature of concepts 
and relations. That I will reserve for another essay. But this might be 
clear even here: in every judgment ^ — ^no matter how obvious — a step is 
made from the level of propositions to the level of the nominata (the ob- 
jective facts). 

It may be tempting to regard the relation of a proposition to the True 
not as that of sense to nominatum but as that of the subject to the predi- 
cate. One could virtually say: “the proposition that 5 is a prime number 
is true”. But on closer examination one notices that this does not say 
any more than is said in the simple sentence “5 is a prime number”. This 
makes clear that the relation of a proposition to the True must not be com- 
pared with the relation of subject and predicate. Subject and predicate 
(interpreted logically) are, after all, components of a proposition; they 
are on the same level as regards cognition. By joining subject and predi- 
cate we always arrive only at a proposition; in this way we never move 
from a sense to a nominatum or from a proposition to its truth-value. We 
remain on the same level and never proceed from it to the next one. Just 
as the sun cannot be part of a proposition, so the truth-value, because 
it is not the sense, but an object, cannot be either. 

If our conjecture (that the nominatum of a sentence is its truth value) 
is correct, then the truth-value must remain unchanged if a sentence- 
component is replaced by an expression with the same nominatum but 

® It would be desirable to have an expression for signs which have sense only. If we 
call them ‘icons’ then the words of an actor on the stage would be icons; even the 
actor himself would be an icon. 

^ A judgment is not merely the apprehension of a thought or proposition but the 
acknowledgment of its truth. 
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with a different sense. Indeed, Leibnitz declares: ^^Eadem sunt, quae sibi 
nmtuo substinii possunt^ salva ventate^\ What else, except the truth-value, 
could be found, which quite generally belongs to every sentence and re- 
garding which the nominata of the components are relevant and which 
would remain invariant for substitutions of the type indicated? 

Now if the truth-value of a sentence is its nominatum, then all true 
sentences have the same nominatum, and likewise all false ones. This im- 
plies that all detail has been blurred in the nominatum of a sentence. What 
interests us can therefore never be merely the nominatum; but the proposi- 
tion alone does not give knowledge; only the proposition together with 
its nominatum, i. e., its truth-value, does. Judging may be viewed as a 
movement from a proposition to its nominatum, i. e,, its truth-value. Of 
course this is not intended as a definition. Judging is indeed something 
peculiar and unique. One might say that judging consists in the discerning 
of parts within the truth-value. This discernment occurs through re- 
course to the proposition. Every sense that belongs to a truth-value would 
correspond in its own manner to the analysis. I have, however, used the 
word ‘part’ in a particular manner here: I have transferred the relation 
of whole and part from the sentence to its nominatum. This I did by view- 
ing the nominatum of a word as part of the nominatum of a sentence, 
when the word itself is part of the sentence. True enough, this way of 
putting things is objectionable since as regards the nominatum the whole 
and one part of it does not determine the other part; and also because the 
word ‘part’ in reference to bodies has a difference customary usage. A 
special expression should be coined for what has been suggested above. 

We shall now further examine the conjecture that the truth-value of a 
sentence is its nominatum. We have found that the truth-value of a sen- 
tence remains unaltered if an expression within the sentence is replaced 
by a synonymous one. But we have as yet not considered the case in which 
the expression-to-be-replaced is itself a sentence. If our view is correct, 
then the truth-value of a sentence, which contains another sentence as a 
part, must remain unaltered when we substitute for the part another of 
the same truth-value. Exceptions are to be expected if the whole or the 
part are either in direct or indirect discourse; for as we have seen, in 
that case the nominata of the words are not the usual ones. A sentence in 
direct discourse nominates again a sentence but in indirect discourse it 
nominates a proposition. 

Our attention is thus directed to subordinate sentences (i. e., dependent 
clauses). These present themselves of course as parts of a sentence-structure 
which from a logical point of view appears also as a sentence, and indeed 
as if it were a main clause. But here we face the question whether in the 
case of dependent clauses it also holds that their nominata are truth-values. 
We know already that this is not the case with sentences in indirect dis- 
course. The grammarians view clauses as representatives of sentence-parts 
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and divide them accordingly into subjective, relative, and adverbial clauses. 
This might suggest that the nominatum of a clause is not a truth-value but 
rather that it is of similar nature as that of a noun or of an adjective or of 
an adverb; in short, of a sentence-part whose sense is not a proposition but 
only part thereof. Only a thorough investigation can provide clarity in this 
matter. We shall herein not follow strictly along grammatical lines, but 
rather group together what is logically of comparable type. Let us first 
seek out such instances in which, as we just surmised, the sense of a clause 
is not a self-sufficient proposition. 

Among the abstract clauses beginning with ‘that’ there is also the in- 
direct discourse, of which we have seen that in it the words have their 
indirect (oblique) nominata which coincide with what are ordinarily 
their senses. In this case then the clause has as its nominatum a proposi- 
tion, not a truth-value; its sense is not a proposition but it is the sense of 
the words ‘the proposition that . . .’, which is only a part of the proposi- 
tion corresponding to the total sentence-structure. This occurs in con- 
nection with ‘to say’, ‘to hear’, ‘to opine’, ‘to be convinced’, ‘to infer’ and 
similar words.® The situation is different, and rather complicated in con- 
nection with such words as ‘to recognize’, ‘to know’, ‘to believe’, a matter 
to be considered later. 

One can see that in these cases the nominatum of the clause indeed 
consists in the proposition, because whether that proposition is true or 
false is immaterial for the truth of the whole sentence. Compare, e. g., 
the following two sentences: “Copernicus believed that the planetary 
orbits are circles” and “Copernicus believed that the appearance of the 
sun’s motion is produced by the real motion of the earth”. Here the one 
clause can be substituted for the other without affecting the truth. The 
sense of the principal sentence together with the clause is the single propo- 
sition; and the truth of the whole implies neither the truth nor the falsity 
of the clause. In cases of this type it is not permissible to replace in the 
clause one expression by another of \he same nominatum. Such replace- 
ment may be made only by expressions of the same indirect nominatum, 
i. e., of the same customary sense. If one were to infer: the nominatum of 
a sentence is not its truth- value (“because then a sentence could always 
be replaced by another with the same truth-value”), he would prove too 
much; one could just as well maintain that the nominatum of the word 
‘morning star’ is not Venus, for one cannot always substitute ‘Venus’ for 
‘morning star’. The only correct conclusion is that the nominatum of a 
sentence is not always its truth-value, and that ‘morning star’ does not 
always nominate the planet Venus; for this is indeed not the case when the 
word is used with its indirect nominatum. Such an exceptional case is be- 
fore us in the clauses just considered, whose nominatum is a proposition. 

®In lied, that he had seen B” the clause denotes a proposition of which it is 
said, firstly, that A asserted it as true, and, secondly, that A was convinced of its falsity. 
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When we say “it seems that . . then we mean to say “it seems to me 
that . . or “I opine that . . This is the same case over again. Simi- 
larly with expressions such as; ‘to be glad’, ‘to regret’, ‘to approve’, ‘to dis- 
approve’, ‘to hope’, ‘to fear’. When Wellington, toward the end of the 
battle of Belle-Alliance was glad tliat the Prussians were coming, the 
ground of his rejoicing was a conviction. Had he actually been deceived, 
he would not have been less glad, as long as his belief persisted; and before 
he arrived at the conviction that the Prussians were coming he could 
not have been glad about it, even if in fact they were already approaching. 

Just as a conviction or a belief may be the ground of a sentiment, so 
it can also be the ground of another conviction such as in inference. In 
the sentence “Columbus inferred from the roundness of the earth that he 
could, traveling westward, reach India” we have, as nominata of its parts 
two propositions: that the earth is round, and that Columbus traveling 
westward could reach India. What matters here is only that Columbus 
was convinced of the one as well as of the other and that the one convic- 
tion furnishes the ground for the other. It is irrelevant for the truth of our 
sentence whether the earth is really round and whether Columbus could 
have reached India in the manner he fancied. But it is not irrelevant 
whether for ‘the earth’ we substitute ‘the planet accompanied by one 
satellite whose diameter is larger than one-fourth of its own diameter’. 
Here also we deal with the indirect nominata of the words. 

Adverbial clauses of purpose with ‘so that’, likewise belong here; ob- 
viously the purpose is a proposition; therefore: indirect nominata of the 
words, expressed in subjunctive form. 

The clause with ‘that’ after ‘to command’, ‘to request’, ‘to forbid’ 
would appear in imperative form in direct discourse. Imperatives have 
no nominata; they have only sense. It is true, commands or requests are 
not propositions, but they are of the same type as propositions. Therefore 
the words in the dependent clauses after ‘to command’, ‘to request’, etc. 
have indirect nominata. The nominatum of such a sentence is thus not a 
truth-value but a command, a request, and the like. 

We meet a similar situation in the case of dependent questions in phrases 
like ‘to doubt if, ‘not to know what’. It is easy to see that the words, 
here too, have to be interpreted in terms of their indirect nominata. The 
dependent interrogatory clauses containing ‘who’, ‘what’, ‘where’, ‘when’, 
‘how’, ‘whereby’, etc. often apparently approximate closely adverbial 
clauses in which the words have their ordinary nominata. These cases are 
linguistically distinguished through the mode of the verb. In the sub- 
junctive we have a dependent question and the indirect nominata of the 
words, so that a proper name cannot generally be replaced by another of 
the same object. 

In the instances thus far considered the words in the clause had indirect 
nominata; this made it intelligible that the nominatum of the clause itself 
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is indirect, i. e., not a truth-value, but a proposition, a command, a re- 
quest, a question. The clause could be taken as a noun; one might even 
say, as a proper name of that proposition, command, etc., in whose role it 
functions in the context of the sentence-structure. 

We are now going to consider clauses of another type, in which the 
words do have their customary nominata although there does not appear a 
proposition as the sense or a truth-value as the nominatum. How this 
is possible will best be elucidated by examples. 

“He who discovered the elliptical shape of the planetary orbits, died 
in misery”. 

If, in this example, the sense of the clause were a proposition, it would 
have to be expressible also in a principal sentence. But this cannot be 
done because the grammatical subject ‘he who’ has no independent sense. 
It merely mediates the relations to the second part of the sentence: ‘died 
in misery’. Therefore the sense of the clause is not a complete proposition 
and its nominatum is not a truth-value, but Kepler. It might be objected 
that the sense of the whole does include a proposition as its part; namely, 
that there was someone who first recognized the elliptical shape of the 
planetary orbits; for if we accept the whole as true we cannot deny this 
part. Indubitably so; but only because otherwise the clause “he who dis- 
covered the elliptical shape, etc.” would have no nominatum. Whenever 
something is asserted then the presupposition taken for granted is that the 
employed proper names, simple or compound, have nominata. Thus, if 
we assert “Kepler died in misery” it is presupposed that the name ‘Kepler’ 
designates something. However, the proposition that the name ‘Kepler’ 
designates something is, the foregoing notwithstanding, not contained 
in the sense of the sentence “Kepler died in misery”. If that were the case 
the denial would not read “Kepler did not die in misery” but “Kepler did 
not die in misery, or the name ‘Kepler’ is without nominatum”. That the 
name ‘Kepler’ designates something^is rather the presupposition of the 
assertion “Kepler died in misery” as well as of its denial. Now, it is a defect 
of languages that expressions are possible within them, which, in their gram- 
matical form, seemingly determined to designate an object, nevertheless 
do not fulfill this condition in special cases; because this depends on the 
truth of the sentence. Thus it depends upon the truth of the sentence “there 
was someone who discovered the ellipticity of the orbits” whether the 
clause ‘he who discovered the ellipticity of the orbits’ really designates 
an object, or else merely evokes the appearance thereof, while indeed 
being without nominatum. Thus it may seem as if our clause, as part of 
its sense, contained the proposition that there existed someone who dis- 
covered the ellipticity of the orbits. If this were so, then the denial would 
have to read “he who first recognized the ellipticity of the orbits did not 
die in misery, or there was no one who discovered the ellipticity of the 
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orbits.” This, it is obvious, hinges upon an imperfection of language of 
which, by the w^ay, even the symbolic language of analysis is not entirely 
free; there, also, sign compounds may occur which appear as if they 
designated something, but which at least hitherto are without nominatum, 
e. g., divergent infinite series. This can be avoided, e. g., through the 
special convention that the nominatum of divergent infinite series be the 
number o. It is to be demanded that in a logically perfect language (logi- 
cal symbolism) every expression constructed as a proper name in a gram- 
matically correct manner out of already introduced symbols, in fact 
designate an object; and that no symbol be introduced as a proper name 
without assurance that it have a nominatum. It is customary in logic texts 
to warn against the ambiguity of expressions as a source of fallacies. I deem 
it at least as appropriate to issue a warning against apparent proper names 
that have no nominata. The history of mathematics has many a tale to tell 
of errors which originated from this source. The demagogic misuse is 
close (perhaps closer) at hand as in the case of ambiguous expressions. 
‘The will of the people’ may serve as an example in this regard; for it is 
easily established that there is no generally accepted nominatum of that 
expression. Thus it is obviously not without importance to obstruct once 
for all the source of these errors, at least as regards their occurrence in 
science. Then such objections as the one discussed above will become 
impossible, for then it will be seen that whether a proper name has a 
nominatum can never depend upon the truth of a proposition. 

Our considerations may be extended from these subjective clauses to 
the logically related relative and adverbial clauses. 

Relative clauses, too, are employed in the formation of compound 
proper names — even if, in contradistinction to subjective clauses, they 
are not sufficient by themselves for this purpose. These relative clauses 
may be regarded as equivalent to appositions. Instead of ‘the square root 
of 4 which is smaller than o’ we can also say ‘the negative square root of 
4’. We have here a case in which oi 5 t of a conceptual expression a com- 
pound proper name is formed, with the help of the definite article in the 
singular. This is at any rate permissible when one and only one object is 
comprised by the concept.® Conceptual expression can be formed in such 
a fashion that their characteristics are indicated through relative clauses 
as in our example through the clause ‘which is smaller than o’. Obviously, 
such relative clauses, just as the subjective clauses above, do not refer to 
a proposition as their sense nor to a truth-value as their nominatum. Their 
sense is only a part of a proposition, which in many cases, can be expressed 
by a simple apposition. As in the subjective clauses an independent sub- 

® According to our previous remarks such an expression should always be assured 
of a nominatum, e.g., through the special convention that the nominatum be the 
number o if there is no object or more than one object denoted by the expression. 



ON SENSE AND NOMINATUM 97 

ject is missing and it is therefore impossible to represent the sense of the 
clause in an independent principal sentence. 

Places, dates and time-intervals are objects from a logical point of 
view; the linguistic symbol of a definite place, moment or span of time 
must therefore be viewed as a proper name. Adverbial clauses of space or 
time can then be used in the formation of such proper names in a fashion 
analogous to the one we have just remarked in the case of subjective and 
relative clauses. Similarly, expressions for concepts which comprise places, 
etc., can be formed. Here too, it is to be remarked, the sense of the sub- 
ordinate clauses cannot be rendered in a principal clause, because an essen- 
tial constituent, namely the determination of place and time, is missing and 
only alluded to by a relative pronoun or a conjunction.^® 

In conditional clauses also, there is, just as we have realized in the case 
of subjective, relative and adverbial clauses, a constituent with indetermi- 
nate indication corresponding to which there is a similar one in the con- 
cluding clause. In referring to one another the two clauses combine into 
a whole which expresses, as a rule, only one proposition. In the sentence 
“if a number is smaller than i and greater than o, then its square also is 
smaller than i and greater than o” this constituent in the conditional clause 
is ‘a number’ and in the concluding clause it is ‘its’. Just through this in- 
determinacy the sense acquires the universal character which one expects 
of a law. But it is in this way also that it comes about that the condi- 
tional clause alone does not possess a complete proposition as its sense, 
and that together with the concluding clause it expresses a single proposi- 
tion whose parts are no longer propositions. It is not generally the case 
that a hypothetical judgment correlates two judgments. Putting it in that 
(or a similar) manner would amount to using the word ‘judgment’ in the 
same sense that I have attributed to the word ‘proposition’. In that case I 
would have to say: in a hypothetical proposition two propositions are re- 

Regarding these sentences, however, several interpretations are easily conceivable. 
The sense of the sentence “after Schleswig-Holstein was torn away from Denmark, 
Prussia and Austria fell out with one another” could also be rendered by “after the 
separation of Schl.-H. from Denmark, Prussia and Austria fell out with one another” 
In this formulation it is sufficiently clear that we should not regard it as part of this 
sense that Schleswig-Holstein once was separated from Denmark; but rather that 
this is the necessary presupposition for the very existence of a nominatum of the 
expression ‘after the separation of Schl.-H. from D.’ Yet, our sentence could also be 
interpreted to the effect that Schl.-H. was once separated from D. This case will be 
considered later. In order to grasp the difference more clearly, let us identify ourselves 
with the mind of a Chinese who, with his trifling knowledge of European history, 
regards it as false that Schl.-H. ever was separated from D. This Chinese will regard 
as neither true nor false the sentence as interpreted in the first manner. He would deny 
to it any nominatum because the dependent clause would be lacking a nominatum. 
The dependent clause would only apparently indicate a temporal determination. But 
if the Chinese interprets our sentence in the second manner, then he will find it ex- 
pressing a proposition which he would consider false, in addition to a component 
which, for him, would be without nominatum. 
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lated to each other* But this could be the case only if an indeterminately 
denoting constituent were absent; but then universality would also be 
missing. 

If a time point is to be indeterminately indicated in a conditional and 
a concluding clause, then this is not infrequently effected by tempus 
praesens of the verb, which in this case does not connote the present time. 
It is this grammatical form which takes the place of the indeterminately 
indicating constituent in the main and the dependent clause. “When the 
sun is at the Tropic of Cancer, the northern hemisphere has its long- 
est day” is an example. Here, too, it is impossible to express the sense of 
the dependent clause in a main clause. For this sense is not a complete 
proposition; if we said: “the sun is at the Tropic of Cancer” we would 
be referring to the present time and thereby alter the sense. Similarly, the 
sense of the main clause is not a proposition either, only the whole con- 
sisting of main and dependent clause contains a proposition. Further, it 
may occur that several constituents common to conditional and con- 
cluding clause are indeterminately indicated. 

It is obvious that subjective clauses containing ‘who’, ‘what’, and ad- 
verbial clauses with ‘where’, ‘when’, ‘wherever’, ‘whenever’ are frequently 
to be interpreted, inasmuch as their sense is concerned, as conditional sen- 
tences; e. g,, “He who touches pitch soils himself”. 

Conditional clauses can also be replaced by relative clauses. The 
sense of the previously mentioned sentence can also be rendered by “the 
square of a number which is smaller than i and larger than o, is smaller 
than I and larger than o.” 

Quite different is the case in which the common constituent of main 
and dependent clause is represented by a proper name. In the sentence: 
“Napoleon who recognized the danger to his right flank, personally led 
his troops against the enemy’s position” there are expressed two proposi- 
tions: 

1. Napoleon recognized the danger to his right flank. 

2. Napoleon personally led his troops against the enemy’s position. 

When and where this happened can indeed be known only from the 
context, but is to be viewed as thereby determined. If we pronounce 
our whole sentence as an assertion we thereby assert simultaneously its 
two component sentences. If one of the components is false the whole is 
false. Here we have a case in which the dependent clause by itself has a 
sense in a complete proposition (if supplemented by temporal and spatial 
indications). The nominatum of such a clause is therefore a truth-value. 
We may therefore expect that we can replace it by a sentence of the same 
truth value without altering the truth of the whole. This is indeed the case; 

Occasionally there is no explicit linguistic indication and the interpretation has 
to depend upon the total context. 
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but it must be kept in mind that for a purely grammatical reason, its sub- 
ject must be ^Napoleon’; because only then can the sentence be rendered 
in the form of a relative clause attaching to ‘Napoleon’. If the demand to 
render it in this form and if the conjunction with ‘and’ is admitted, then 
this limitation falls away. 

Likewise, in dependent clauses with ‘although’ complete propositions 
are expressed. This conjunction really has no sense and does not affect the 
sense of the sentence; rather, it illuminates it in a peculiar fashion.^^ With- 
out affecting the truth of the whole the implicate may be replaced by one 
of the same truth value; but the illumination might then easily appear in- 
appropriate, just as if one were to sing a song of sad content in a cheerful 
manner. 

In these last instances the truth of the whole implied the truth of the 
component sentences. The situation is different if a conditional sentence 
expresses a complete proposition; namely, when in doing so it contains 
instead of a merely indicating constituent a proper name or something 
deemed equivalent to a proper name. In the sentence: “if the sun has 
already risen by now, the sky is heavily overcast”, the tense is the present 
— therefore determinate. The place also is to be considered determinate. 
Here we can say that a relation is posited such that the case does not arise 
in which the antecedent sentence nominates the True and the consequent 
sentence nominates the False. Accordingly, the given (whole) sentence is 
true if the sun has not as yet risen (no matter whether or no the sky be 
heavily overcast), and also if the sun has risen and the sky is heavily 
overcast. Since all that matters are only the truth-values, each of the 
component sentences can be replaced by another one of the same truth- 
value, without altering the truth-value of the whole sentence. In this case 
also, the illumination would usually seem inappropriate; the proposition 
could easily appear absurd; but this has nothing to do with the truth- 
value of the sentence. It must always be remembered that associated 
thoughts are evoked on the side; but these are not really expressed and 
must therefore not be taken account of; their truth-values cannot be 
relevant.^® 

We may hope we have considered the simple types of sentences. Let 
us now review what we have found out! 

The sense of a subordinate clause is usually not a proposition but only 
part of one. Its nominatum is therefore not a truth-value. The reason for 
this is either: that the words in the subordinate clause have only indirect 
nominata, so that the nominatum, not the sense, of the clause is a proposi- 
tion, or, that the clause, because of a contained indeterminately indicat- 
ing constituent, is incomplete, such that only together with the principal 

12 Similarly in the cases of ‘but’, ‘yet’. 

1® The proposition of the sentence could also be formulated thus: “either the sun 
has not as yet risen or the sky is heavily overcast”. This shows how to interpret 
this type of compound sentence. 
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clause does it express a proposition. However, there are also instances 
in which the sense of the dependent clause is a complete proposition, and 
in this case it can be replaced by another clause of the same truth-value 
without altering the truth-value of the whole; that is, inasmuch as there 
are no grammatical obstacles in the way. 

In a survey of the various occurrent clauses one will readily encounter 
some which will not properly fit within any of the considered divisions. 
As far as I can see, the reason for that is that these clauses do not have 
quite so simple a sense. It seems that almost always we connect associated 
propositions with the main proposition which we express; these associated 
propositions, even if unexpressed, are associated with our words accord- 
ing to psychological laws also by the listener. And because they appear 
as associated automatically with our words (as in the case of the main 
proposition) we seem to wish, after all, to express such associated proposi- 
tions along with the main propositions. The sense of the sentence thereby 
becomes richer and it may well happen that we may have more simple 
propositions than sentences. In some cases the sentence may be inter- 
preted in this way, in others, it may be doubtful whether the associated 
proposition belongs to the sense of the sentence or whether it merely 
accompanies it.^^ One might find that in the sentence: “Napoleon, who 
recognized the danger to his right flank, personally led his troops against 
the enemy’s position” there are not only the previously specified two 
propositions, but also the proposition that the recognition of the danger 
was the reason why he led his troops against the enemy. One may indeed 
wonder whether this proposition is merely lightly suggested or actually 
expressed. Consider the question whether our sentence would be false if 
Napoleon’s resolution had been formed before the recognition of the 
danger. If our sentence were true even despite this, then the associated 
proposition should not be regarded as part of the sense of the sentence. 
In the alternative case the situation is rather complicated: we should then 
have more simple propositions than*^ sentences. Now if we replaced the 
sentence: “Napoleon recognized the danger for his right flank” by another 
sentence of the same truth- value, e. g., by: “Napoleon was over 45 years 
old” this would change not only our first but also our third proposition; 
and this might thereby change also the truth-value of the third proposition 
— namely, if his age was not the reason for his resolution to lead the troops 
against the enemy. Hence, it is clear that in such instances sentences of 
the same truth-value cannot always be substituted for one another. The 
sentence merely by virtue of its connection with another expresses some- 
thing more than it would by itself alone. 

Let us now consider cases in which this occurs regularly. In the sen- 
tence: “Bebel imagines that France’s desire for vengeance could be assuaged 

^ This may be of importance in the question as to whether a given assertion be a 
lie, an oath or a perjury. 
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by the restitution of Alsace-Lorraine” there are expressed two proposi- 
tions, which, however, do not correspond to the main and the dependent 
clause — namely: 

1. Bebel believes that France’s desire for vengeance could be assuaged 
by the restitution of Alsace-Lorraine; 

2 . France’s desire for vengeance cannot be assuaged by the restitu- 
tion of Alsace-Lorraine. 

In the expression of the first proposition the words of the dependent 
clause have indirect nominata; while the same words, in the expression 
of the second proposition, have their usual nominata. Hence, we see that 
the dependent clause of our original sentence really is to be interpreted 
in a twofold way; i. e., with different nominata, one of which is a proposi- 
tion and the other a truth-value. An analogous situation prevails with 
expressions like ‘to know’, ‘to recognize’, ‘it is known’. 

A condition clause and its related main clause express several proposi- 
tions which, however, do not correspond one-to-one to the clauses. The 
sentence: “Since ice is specifically lighter than water, it floats on water” 
asserts: 


1. Ice is specifically lighter than water. 

2. If something is specifically lighter than water, it floats on water. 

3. Ice floats on water. 

The third proposition, being implied by the first two, would perhaps 
not have to be mentioned expressly. However, neither the first and the 
third, nor the second and the third together would completely render 
the sense of our sentence. Thus we see that the dependent clause ‘since ice 
is specifically lighter than water’ expresses both our first proposition and 
part of the second. Hence, our clause cannot be replaced by another of 
the same truth- value; for thereby we are apt to alter our second proposi- 
tion and could easily affect its truthwalue. 

A similar situation holds in the case of the sentence: “If iron were 
lighter than water it would float on water”. Here we have the two proposi- 
tions that iron is not lighter than water and that whatever is lighter than 
water floats on water. The clause again expresses the one proposition and 
part of the other. If we interpret the previously discussed sentence: “After 
Schleswig-Holstein was separated from Denmark, Prussia and Austria 
fell out with one another” as containing the proposition that Schleswig- 
Holstein once was separated from Denmark, then we have: firstly, this 
proposition, secondly, the proposition that, at a time more precisely de- 
termined by the dependent clause, Prussia and Austria fell out with one 
another. Here, too, the dependent clause expresses not only one proposi- 
tion but also part of another. Therefore, it may not generally be replaced 
by another clause of the same truth-value. 
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It is difficult to exhaust all possibilities that present themselves in lan- 
guage; but I hope, in essence at least, to have disclosed the reasons why, 
in view of the invariance of the truth of a whole sentence, a clause cannot 
always be replaced by another of the same truth-value. These reasons are: 

1. that the clause does not denote a truth-value in that it expresses 
only a part of a proposition; 

2. that the clause, while it does denote a truth-value, is not restricted 
to this function in that its sense comprises, beside one proposition, 
also a part of another. 

The first case holds 

a, with the indirect nominata of the words; 

b. if a part of the sentence indicates only indirectly without being a 
proper name. 

In the second case the clause is to be interpreted in a twofold manner; 
namely, once with its usual nominatum; the other time with its indirect 
nominatum; or else, the sense of a part of the clause may simultaneously 
be a constituent of another proposition which, together with the sense 
expressed in the dependent clause, amounts to the total sense of the main 
and the dependent clause. 

This makes it sufficiently plausible that instances in which a clause is 
not replaceable by another of the same truth-value do not disprove our 
view that the nominatum of a sentence is its truth-value and its sense a 
proposition. 

Let us return to our point of departure now. 

When we discerned generally a difference in cognitive significance 
between “a = a” and “a = b” then this is now explained by the fact that 
for the cognitive significance of a sentence the sense (the proposition ex- 
pressed) is no less relevant than its nominatum (the truth-value). If a = b, 
then the nominatum of ‘a’ and of ‘b’ is indeed the same and therefore 
also the truth-value of “a = b” is the same as that of “a = a”. Neverthe- 
less, the sense of ‘b’ may differ from the sense of ‘a’; and therefore the 
proposition expressed by “a = b’” may differ from the proposition ex- 
pressed by “a = a’’; in that case the two sentences do not have the same 
cognitive significance. Thus, if, as above, we mean by ‘judgment’ the transi- 
tion from a proposition to its truth-value, then we can also say that the 
judgments diflFer from one another. 
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By a “denoting phrase” I mean a phrase such as any one of the follow- 
ing: a man, some man, any man, every man, all men, the present King of 
England, the present King of France, the centre of mass of the Solar System 
at the first instant of the twentieth century, the revolution of the earth 
round the sun, the revolution of the sun round the earth. Thus a phrase is 
denoting solely in virtue of its form. We may distinguish three cases: 
(i) A phrase may be denoting, and yet not denote anything; e.g., “the 
present King of France”. ( 2 ) A phrase may denote one definite obj ect; e.g., 
“the present King of England” denotes a certain man. (3) A phrase may 
denote ambiguously; e.g., “a man” denotes not many men, but an ambigu- 
ous man. The interpretation of such phrases is a matter of considerable 
difficulty; indeed, it is very hard to frame any theory not susceptible of 
formal refutation. All the difficulties with which I am acquainted are 
met, so far as I can discover, by the theory which I am about to explain. 

The subject of denoting is of very great importance not only in logic 
and mathematics, but also in theory of knowledge. For example, we know 
that the centre of mass of the Solar System at a definite instant is some 
definite point, and we can affirm a number of propositions about it; but we 
have no immediate acquaintance with this point, which is only known to 
us by description. The distinction between acquaintance and knowledge 
about is the distinction between the things we have presentations of, and 
the things we only reach by means of denoting phrases. It often happens 
that we know that a certain phrase denotes unambiguously, although we 
have no acquaintance with what it denotes; this occurs in the above case 
of the centre of mass. In perception we have acquaintance with the objects 
of perception, and in thought we have acquaintance with objects of a 
more abstract logical character but we do not necessarily have acquaint- 
ance with the objects denoted by phrases composed of words with whose 
meanings we are acquainted. To take a very important instance: There 
seems no reason to believe that we are ever acquainted with other people’s 
minds, seeing that these are not directly perceived; hence what we know 
about them is obtained through denoting. All thinking has to start from 
acquaintance; but it succeeds in thinking about many things with which 
we have no acquaintance. 

The course of my argument will be as follows. I shall begin by stating 

* Reprinted from Mind^ 14, 1905, by kind permission of the author and the editors. 
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the theory I intend to advocate; ^ I shall then discuss the theories of Frege 
and Meinong, showing why neither of them satisfies me; then I shall give 
the grounds in favour of my theory; and finally I shall briefly indicate 
the philosophical consequences of my theory. 

My theory, briefly, is as follows. I take the notion of the variable as 
fundamental; I use “C (^)” to mean a proposition ^ in which is a con- 
stituent, where the variable, is essentially and wholly undetermined. 
Then we can consider the two notions “C {x) is always true” and “C {x) 
is sometimes true”.® Then everything and Jtothing and something (which 
are the most primitive of denoting phrases) are to be interpreted as 
follows: 

C (everything) means “C {x) is always true”; 

C (nothing) means “ ‘C (x) is false’ is always true”; 

C (something) means “It is false that ‘C (a:) is false’ is always true”."* 

Here the notion “C (x) is always true” is taken as ultimate and indefinable, 
and the others are defined by means of it. Everything^ nothings and S 07 ne- 
things are not assumed to have any meaning in isolation, but a meaning 
is assigned to every proposition in which they occur. This is the principle 
of the theory of denoting I wish to advocate: that denoting phrases never 
have any meaning in themselves, but that every proposition in whose ver- 
bal expression they occur has a meaning. The difficulties concerning denot- 
ing are, I believe, all the result of a wrong analysis of propositions whose 
verbal expressions contain denoting phrases. The proper analysis, if I am 
not mistaken, may be further set forth as follows. 

Suppose now we wish to interpret the proposition, “I met a man”. If 
this is true, I met some definite man; but that is not what I affirm. What 
I affirm is, according to the theory I advocate: 

“ ‘I met Xy and x is human’ is not always false”. 

Generally, defining the class of men as the class of objects having the 
predicate huwany we say that: 

“C (a man)” means “ ‘C (x) and x is human’ is not always false”. 

This leaves “a man,” by itself, wholly destitute of meaning, but gives a 
meaning to every proposition m whose verbal expression “a man” occurs. 

Consider next the proposition “all men are mortal”. This proposition ® 

1 1 have discussed this subject in Principles of Mathematics, ch. v, and § 476 . The 
theory there advocated is very nearly the same as Frege’s, and is quite diflerent from 
the theory to be advocated in what follows. 

2 More exactly, a propositional function. 

* The second of these can be defined by means of the first, if we take it to mean, 
“It is not true that ‘C (:i;) is false’ is always true”. 

^ I shall sometimes use, instead of this complicated phrase, the phrase “C {x) is not 
always false,” or “C {x) is sometimes true,” supposed defined to mean the same as the 
complicated phrase. 

® As has been ably argued in Mr. Bradley’s Logic, Book 1, ch. ii. 
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is really hypothetical and states that if anything is a man, it is mortal That 
is, it states that if is a man, x is mortal, whatever x may be. Hence, sub- 
stituting 'x is human’ for is a man,’ we find: 

“All men are mortal” means “ ‘If a: is human, x is mortal’ is always true” 

This is what is expressed in symbolic logic by saying that “all men are 
mortal” means “ ^x is human’ implies is mortal’ for all values of x*\ More 
generally, we say: 

“C (all men)” means “ ‘If x is human, then C {x) is true’ is always true”. 
Similarly 

“C (no men)” means “‘If x is human, then C (jc) is false’ is always 
true”. 

“C (some men)” will mean the same as “C (a man),”® and 

“C (a man)” means “It is false that ‘C (:r) and x is human’ is always 
false”. 

“C (every man)” will mean the same as “C (all men)”. 

It remains to interpret phrases containing the. These are by far the most 
interesting and difficult of denoting phrases. Take as an instance “the father 
of Charles II was executed”. This asserts that there was an x who was the 
father of Charles II and was executed. Now they when it is strictly used, 
involves uniqueness; we do, it is true, speak of ^Hhe son of So-and-so” even 
when So-and-so has several sons, but it would be more correct to say 
son of So-and-so”. Thus for our purposes we take the as involving unique- 
ness. Thus when we say was the father of Charles 11” we not only assert 
that X had a certain relation to Charles II, but also that nothing else had this 
relation. The relation in question, without the assumption of uniqueness, 
and without any denoting phrases, is expressed by “:r begat Charles //”. 
To get an equivalent of “ju was the father of Charles II,” we must add, “If 
y is other than Xy y did not beget Charles II,” or, what is equivalent, “If y 
begat Charles II, y is identical with x"\ Hence “jt: is the father of Charles 11” 
becomes '^x begat Charles II; and ‘if y begat Charles II, y is identical with 
X* is always true of y”. 

Thus “the father of Charles 11 was executed” becomes: 

“It is not always false of x that x begat Charles II and that x was exe- 
cuted and that ‘if y begat Charles II, y is identical with x' is alw^ays 

true of y” 

This may seem a somewhat incredible interpretation; but I am not at 
present giving reasons, I am merely stating the theory. 

« Psychologically “C (a man)” has a suggestion of only one, and “C (some men)” 
has a suggestion of more than one; but we may neglect these suggestions in a pre- 
liminary sketch. 
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To interpret “C (the father of Charles II),” where C stands for any 
statement about him, we have only to substitute C (x) for was exe- 
cuted” in the above. Observe that, according to the above interpretation, 
whatever statement C may be, “C (the father of Charles II)” implies: 

“It is not always false of x that ‘if y begat Charles II, y is identical 
with x^ is always true of y,” 

which is what is expressed in common language by “Charles II had one 
father and no more”. Consequently if this condition fails, every proposi- 
tion of the form “C (the father of Charles II)” is false. Thus, e.g., every 
proposition of the form “C (the present King of France)” is false. This is 
a great advantage in the present theory. I shall show later that it is not 
contrary to the law of contradiction, as might be at first supposed. 

The above gives a reduction of all propositions in which denoting 
phrases occur to forms in which no such phrases occur. Why it is im- 
perative to effect such a reduction, the subsequent discussion will en- 
deavour to show. 

The evidence for the above theory is derived from the difficulties which 
seem unavoidable if we regard denoting phrases as standing for genuine 
constituents of the propositions in whose verbal expressions they occur. 
Of the possible theories which admit such constituents the simplest is 
that of Meinong.*^ This theory regards any grammatically correct denoting 
phrase as standing for an object Thus “the present King of France,” “the 
round square,” etc., are supposed to be genuine objects. It is admitted that 
such objects do not subsist y but nevertheless they are supposed to be ob- 
jects. This is in itself a difficult view; but the chief objection is that such 
objects, admittedly, are apt to infringe the law of conti'adiction. It is con- 
tended, for example, that the existent present King of France exists, and 
also does not exist; that the round square is round, and also not round; etc. 
But this is intolerable; and if any theory can be found to avoid this result, 
it is surely to be preferred. 

The above breach of the law of contradiction is avoided by Frege's 
theory. He distinguishes, in a denoting phrase, two elements, which we 
may call the meaning and the denotation,^ Thus “the centre of mass of 
the Solar System at the beginning of the twentieth century” is highly com- 
plex in meaningy but its denotation is a certain point, which is simple. The 
Solar System, the twentieth century, etc., are constituents of the meaning; 
but the denotation has no constituents at all.® One advantage of this dis- 

7 See Untersuchungen zur Gegenstandstheone und Psychologte, Leipzig, 1904, the 
first three articles (by Meinong, Ameseder and Mally respectively). 

® See his “On Sense and Nominatum,” in this volume. 

® Frege distinguishes the two elements of meaning and denotation everywhere, and 
not only in complex denoting phrases. Thus it is the meanings of the constituents of a 
denoting complex that enter into its weaning^ not their denotation. In the proposition 
“Mont Blanc is over 1,000 metres high,” it is, according to him, the meaning of “Mont 
Blanc,” not the actual mountain, that is a constituent of the meaning of the proposition 



ON DENOTING 


1 07 

tinction is that it shows why it is often worth while to assert identity. If we 
say “Scott is the author of Waverley/^ we assert an identity of denotation 
with a difference of meaning. I shall, however, not repeat the grounds in 
favour of this theory, as I have urged its claims elsewhere {loc. cit,), and 
am now concerned to dispute those claims. 

One of the first difficulties that confront us, when we adopt the view 
that denoting phrases express a meaning and denote a denotation,^® con- 
cerns the cases in which the denotation appears to be absent. If we say “the 
King of England is bald,” that is, it would seem, not a statement about the 
complex meaning “the King of England,” but about the actual man denoted 
by the meaning. But now consider “the King of France is bald”. By parity 
of form, this also ought to be about the denotation of the phrase “the King 
of France”. But this phrase, though it has a meaning provided “the King 
of England” has a meaning, has certainly no denotation, at least in any 
obvious sense. Hence one would suppose that “the King of France is bald” 
ought to be nonsense; but it is not nonsense, since it is plainly false. Or again 
consider such a proposition as the following: “If uis2. class which has only 
one member, then that one member is a member of z/,” or, as we may state it, 
“If z/ is a unit class, the ii is a zz”. This proposition ought to be alnvays true, 
since the conclusion is true whenever the hypothesis is true. But “the w” is a 
denoting phrase, and it is the denotation, not the meaning, that is said to 
be a u. Now if u is not a unit class, “the w” seems to denote nothing; hence 
our proposition would seem to become nonsense as soon as u is not a unit 
class. 

Now it is plain that such propositions do not become nonsense merely 
because their hypotheses are false. The King in “The Tempest” might 
say, “If Ferdinand is not drowned, Ferdinand is my only son”. Now “my 
only son” is a denoting phrase, which, on the face of it, has a denotation 
when, and only when, I have exactly one son. But the above statement 
would nevertheless have remained true if Ferdinand had been in fact 
drowned. Thus we must either provide a denotation in cases in which it 
is at first sight absent, or we must abandon the view that the denotation is 
what is concerned in propositions which contain denoting phrases. The 
latter is the course that I advocate. The former course may be taken, as 
by Meinong, by admitting objects which do not subsist, and denying 
that they obey the law of contradiction; this, however, is to be avoided 
if possible. Another way of taking the same course (so far as our present 
alternative is concerned) is adopted by Frege, who provides by definition 
some purely conventional denotation for the cases in which otherwise 
there would be none. Thus “the King of France,” is to denote the null- 
class; “the only son of Mr. So-and-so” (who has a fine family of ten), is 

^0 In this theory, we shall say that the denoting phrase expresses a meaning; and we 
shall say both of the phrase and of the meaning that they denote a denotation. In the 
other theory, which I advocate, there is no meaning, and only sometimes a denotation* 
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to denote the class of all his sons; and so on. But this procedure, though it 
may not lead to actual logical error, is plainly artificial, and does not give 
an exact analysis of the matter. Thus if we allow that denoting phrases, in 
general, have the two sides of meaning and denotation, the cases where 
there seems to be no denotation cause difficulties both on the assumption 
that there really is a denotation and on the assumption that there really is 
none. 

A logical theory may be tested by its capacity for dealing with puzzles, 
and it is a wholesome plan, in thinking about logic, to stock the mind with 
as many puzzles as possible, since these serve much the same purpose as is 
served by experiments in physical science. I shall therefore state three puz- 
zles which a theory as to denoting ought to be able to solve; and I shall 
show later that my theory solves them. 

1. If /r is identical with by whatever is true of the one is true of the other, 
and either may be substituted for the other in any proposition without 
altering the truth or falsehood of that proposition. Now George IV wished 
to know whether Scott was the author of Waverley; and in fact Scott n^)as 
the author of Waverley. Hence we may substitute Scott for the author 
of averley and thereby prove that George IV wished to know 
whether Scott was Scott. Yet an interest in the law of identity can hardly 
be attributed to the first gentleman of Europe. 

2. By the law of excluded middle, either “A is B’’ or “A is not must 
be true. Hence either “the present King of France is bald” or “the present 
King of France is not bald” must be true. Yet if we enumerated the things 
that are bald, and then the things that are not bald, we should not find 
the present King of France in either list. Hegelians, who love a synthesis, 
will probably conclude that he wears a wig. 

3. Consider the proposition “A differs from B”. If this is true, there is 
a difference between A and B, which fact may be expressed in the form 
“the difference between A and B subsists”. But if it is false that A differs 
from B, then there is no difference 'between A and B, which fact may be 
expressed in the form “the difference between A and B does not subsist”. 
But how can a non-entity be the subject of a proposition.^ “I think, there- 
fore I am” is no more evident than “I am the subject of a proposition, there- 
fore I am,” provided “I am” is taken to assert subsistence or being,^^ not 
existence. Hence, it would appear, it must always be self-contradictory to 
deny the being of anything; but we have seen, in connexion with Meinong, 
that to admit being also sometimes leads to contradictions. Thus if A and 
B do not differ, to suppose either that there is, or that there is not, such 
an object as “the difference between A and B” seems equally impossible. 

The relation of the meaning to the denotation involves certain rather 
curious difficulties, which seem in themselves sufficient to prove that the 
theory which leads to such difficulties must be wrong. 

1 use these as synonyms. 
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When we wish to speak about the meaning of a denoting phrase, as 
opposed to its denotation^ the natural mode of doing so is by inverted com- 
mas. Thus we say; 

The centre of mass of the Solar System is a point, not a denoting 
complex; 

“The centre of mass of the Solar System” is a denoting complex, not a 
point. 

Or again, 

The first line of Gray’s Elegy states a proposition. 

“The first line of Gray’s Elegy"'" does not state a proposition. 

Thus taking any denoting phrase, say C, we wish to consider the re- 
lation between C and “C”, where the difference of the two is of the kind 
exemplified in the above two instances. 

We say, to begin with, that when C occurs it is the denotation that we 
are speaking about; but when “C” occurs, it is the meaning. Now the rela- 
tion of meaning and denotation is not merely linguistic through the phrase: 
there must be a logical relation involved, which we express by saying that 
the meaning denotes the denotation. But the difficulty which confronts us 
is that we cannot succeed in both preserving the connexion of meaning and 
denotation and preventing them from being one and the same, also that 
the meaning cannot be got at except by means of denoting phrases. This 
happens as follows. 

The one phrase C was to have both meaning and denotation. But if we 
speak of “the meaning of C”, that gives us the meaning (if any) of the 
denotation. “The meaning of the first line of Gray’s Elegy"^ is the same as 
“The meaning of ‘The curfew tolls the knell of parting day’,” and is not the 
same as “The meaning of ‘the first line of Gray’s Elegy" ”. Thus in order 
to get the meaning we want, we must speak not of “the meaning of C”, 
but of “the meaning of ‘C’,” which is "the same as “C” by itself. Similarly 
“the denotation of C” does not mean the denotation we want, but means 
something which, if it denotes at all, denotes what is denoted by the de- 
notation we want. For example, let “C” be “the denoting complex occur- 
ring in the second of the above instances”. Then C = “the first line of 
Gray’s Elegy"", and the denotation of C = The curfew tolls the knell of 
parting day. But what we meant to have as the denotation was “the first line 
of Gray’s Elegy"", Thus we have failed to get what we wanted. 

The difficulty in speaking of the meaning of a denoting complex may 
be stated thus: The moment we put the complex in a proposition, the 
proposition is about the denotation; and if we make a proposition in which 
the subject is “the meaning of C”, then the subject is the meaning (if any) 
of the denotation, which was not intended. This leads us to say that, when 
we distinguish meaning and denotation, we must be dealing with the mean- 
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ing: the meaning has denotation and is a complex, and there is not some- 
thing other than the meaning, which can be called the complex, and be 
said to have both meaning and denotation. The right phrase, on the view 
in question, is that some meanings have denotations. 

But this only makes our difficulty in speaking of meanings more evi- 
dent. For suppose C is our complex; then we are to say that C is the 
meaning of the complex. Nevertheless, whenever C occurs without in- 
verted commas, what is said is not true of the meaning, but only of the 
denotation, as when we say: The centre of mass of the Solar System is a 
point. Thus to speak of C itself, i.e., to make a proposition about the mean- 
ing, our subject must not be C, but something which denotes C. Thus 
^‘C”, which is what we use when we want to speak of the meaning, must 
be not the meaning, but something which denotes the meaning. And C 
must not be a constituent of this complex (as it is of “the meaning of C”); 
for if C occurs in the complex, it will be its denotation, not its meaning, 
that will occur, and there is no backward road from denotations to mean- 
ings, because every object can be denoted by an infinite number of differ- 
ent denoting phrases. 

Thus it would seem that “C” and C are different entities, such that 
“C” denotes C; but this cannot be an explanation, because the relation of 
“C” to C remains wholly mysterious; and where are we to find the denoting 
complex “C’’ which is to denote Moreover, when C occurs in a proposi- 
tion, it is not only the denotation that occurs (as we shall see in the next 
paragraph); yet, on the view in question, C is only the denotation, the 
meaning being wholly relegated to “C”. This is an inextricable tangle, and 
seems to prove that the whole distinction of meaning and denotation has 
been wrongly conceived. 

That the meaning is relevant when a denoting phrase occurs in a proposi- 
tion is formally proved by the puzzle about the author of Waverley, The 
proposition “Scott was the author of Waverley^^ has a property not pos- 
sessed by “Scott was Scott,” namely the property that George IV wished 
to know whether it was true. Thus the two are not identical propositions; 
hence the meaning of “the author of Waverley'' must be relevant as well 
as the denotation, if we adhere to the point of view to which this distinction 
belongs. Yet, as we have just seen, so long as we adhere to this point of 
view, we are compelled to hold that only the denotation can be relevant. 
Thus the point of view in question must be abandoned. 

It remains to show how all the puzzles we have been considering are 
solved by the theory explained at the beginning of this article. 

According to the view which I advocate, a denoting phrase is essentially 
part of a sentence, and does not, like most single words, have any signifi- 
cance on its own account. If I say “Scott was a man,” that is a statement 
of the form was a man,” and it has “Scott” for its subject. But if I say 
“the author of Waverley was a man,” that is not a statement of the form 
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was a man,” and does not have “the author of Waverley^^ for its subject. 
Abbreviating the statement made at the beginning of this article, we may 
put, in place of “the author of Waverley was a man,” the following: “One 
and only one entity wrote Waverley y and that one was a man”. (This is 
not so strictly what is meant as what was said earlier; but it is easier to 
follow.) And speaking generally, suppose we wish to say that the author 
of Waverley had the property what we wish to say is equivalent to 
“One and only one entity wrote Waverley, and that one had the prop- 
erty <35>”. 

The explanation of denotation is now as follows. Every proposition in 
which “the author of Waverley’"'" occurs being explained as above, the 
proposition “Scott was the author of Waverley'"'" (i.e., “Scott was identical 
with the author of Waverley""^) becomes “One and only one entity wrote 
Waverley, and Scott was identical with that one”; or, reverting to the 
wholly explicit form: “It is not always false of x that x wrote Waverley, 
that it is always true of y that if y wrote Waverley y is identical with x, 
and that Scott is identical with x'"\ Thus if “C” is a denoting phrase, it may 
happen that there is one entity x (there cannot be more than one) for 
which the proposition is identical with C” is true, this proposition being 
interpreted as above. We may then say that the entity x is the denotation 
of the phrase “C”. Thus Scott is the denotation of “the author of Waver^ 
ley^\ The “C” in inverted commas will be merely the phrase, not anything 
that can be called the weaning. The phrase per se has no meaning, because 
in any proposition in which it occurs the proposition, fully expressed, does 
not contain the phrase, which has been broken up. 

The puzzle about George IV’s curiosity is now seen to have a very sim- 
ple solution. The proposition “Scott was the author of Waverley which 
was written out in its unabbreviated form in the preceding paragraph, does 
not contain any constituent “the author of Waverley^^ for which we 
could substitute “Scott”. This does not interfere with the truth of infer- 
ences resulting from making what is Verbally the substitution of “Scott” 
for “the author of Waverley, so long as “the author of Waverley^^ has 
what I call a primary occurrence in the proposition considered. The differ- 
ence of primary and secondary occurrences of denoting phrases is as 
follows: 

When we say: “George IV wished to know whether so-and-so,” or 
when we say “So-and-so is surprising” or “So-and-so is true,” etc., the 
“so-and-so” must be a proposition. Suppose now that “so-and-so” con- 
tains a denoting phrase. We may either eliminate this denoting phrase from 
the subordinate proposition “so-and-so,” or from the whole proposition in 
which “so-and-so” is a mere constituent. Different propositions result ac- 
cording to which we do. I have heard of a touchy owner of a yacht to 
whom a guest, on first seeing it, remarked, “I thought your yacht was 
larger than it is”; and the owner replied, “No, my yacht is not larger thaii 
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it is”. What the guest meant was, ‘'The size that I thought your yacht 
was is greater than the size your yacht is”; the meaning attributed to him 
is, “I thought the size of your yacht was greater than the size of your 
yacht”. To return to George IV and Waverley^ when we say, “George 
IV wished to know whether Scott was the author of Waverley^^' we 
normally mean “George IV wished to know whether one and only one 
man wrote Waverley and Scott was that man”; but we may also mean: 
“One and only one man wrote Waverley ^ and George IV wished to know 
whether Scott was that man”. In the latter, “the author of Waverley^' has 
a prmary occurrence; in the former, a secondary. The latter might be 
expressed by “George IV wished to know, concerning the man who in 
fact wrote Waverley^ whether he was Scott”. This would be true, for 
example, if George IV had seen Scott at a distance, and had asked “Is that 
Scott?” A secondary occurrence of a denoting phrase may be defined as 
one in which the phrase occurs in a proposition p which is a mere constitu- 
ent of the proposition we are considering, and the substitution for the 
denoting phrase is to be effected in p, not in the whole proposition con- 
cerned. The ambiguity as between primary and secondary occurrences is 
hard to avoid in language; but it does no harm if we are on our guard 
against it. In symbolic logic it is of course easily avoided. 

The distinction of primary and secondary occurrences also enables us 
to deal with the question whether the present King of France is bald or 
not bald, and generally with the logical status of denoting phrases that 
denote nothing. If “C” is a denoting phrase, say “the term having the 
property F,” then 

“C has the property <;>” means “one and only one term has the prop- 
erty F, and that one has the property 

If now the property F belongs to no terms, or to several, it follows that 
“C has the property <j>^ is false for all values of <f>. Thus “the present King 
of France is bald” is certainly falsS; and “the present King of France is 
not bald” is false if it means 

“There is an entity which is now King of France and is not bald,” 
but is true if it means 

“It is false that there is an entity which is now King of France and is 
bald”. 

That is, “the King of France is not bald” is false if the occurrence of “the 
King of France” is primary, and true if it is secondary. Thus all propositions 
in which “the King of France” has a primary occurrence are false; the 
denials of such propositions are true, but in them “the King of France” 

This is the abbreviated, not the stricter, interpretation. 
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has a secondary occurrence. Thus we escape the conclusion that the King 
of France has a wig. 

We can now see also how to deny that there is such an object as the 
difference between A and B in the case when A and B do not differ. If 
A and B do differ, there is one and only one entity x such that is the 
difference between A and B” is a true proposition; if A and B do not differ, 
there is no such entity x. Thus according to the meaning of denotation 
lately explained, “the difference between A and B” has a denotation when 
A and B differ, but nor otherwise. This difference applies to true and false 
propositions generally. If R stands for has the relation R to Z?”, then 
when ^ R Z? is true, there is such an entity as the relation R between a 
and b; when ^ R A is false, there is no such entity. Thus out of any proposi- 
tion we can make a denoting phrase, which denotes an entity if the 
proposition is true, but does not denote an entity if the proposition is false. 
E.g., it is true (at least we will suppose so) that the earth revolves round 
the sun, and false that the sun revolves round the earth; hence “the revolu- 
tion of the earth round the sun” denotes an entity, while “the revolution of 
the sun round the earth” does not denote an entity.^® 

The whole realm of non-entities, such as “the round square,” “the even 
prime other than 2,” “Apollo,” “Hamlet,” etc., can now be satisfactorily 
dealt with. All these are denoting phrases which do not denote anything. A 
proposition about Apollo means what we get by substituting what the 
classical dictionary tells us is meant by Apollo, say “the sun-god”. All 
propositions in which Apollo occurs are to be interpreted by the above 
rules for denoting phrases. If “Apollo” has a primary occurrence, the 
proposition containing the occurrence is false; if the occurrence is sec- 
ondary, the proposition may be true. So again “the round square is round” 
means “there is one and only one entity x which is round and square, and 
that entity is round,” which is a false proposition, not, as Meinong main- 
tains, a true one. “The most perfect Being has all perfections; existence is 
a perfection; therefore the most perfect Being exists” becomes: 

“There is one and only one entity x which is most perfect; that one has 
all perfections; existence is a perfection; therefore that one exists”. As a 
proof, this fails for want of a proof of the premiss “there is one and only 
one entity x which is most perfect”.^^ 

Mr. MacColl (Mind, N.S., No. 54, and again No. 55, p. 401) regards 
individuals as of wo sorts, real and unreal; hence he defines the null-class 

13 The propositions from which such entities are derived are not identical either 
with these entities or with the propositions that these entities have being. 

The argument can be made to prove validly that all members of the class of 
most perfect Beings exist, it can also be proved formally that this class cannot have 
more than one member; but, taking the definition of perfection as posssession of all 
positive predicates, it can be proved almost equally formally that the class does not 
have even one member. 
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as the class consisting of all unreal individuals. This assumes that such 
phrases as “the present King of France,” which do not denote a real in- 
dividual, do, nevertheless, denote an individual, but an unreal one. This 
is essentially Meinong’s theory, which we have seen reason to reject be- 
cause it conflicts with the law of conti'adiction. With our theory of de- 
noting, we are able to hold that there are no unreal individuals; so that the 
null-class is the class containing no members, not the class containing as 
members all unreal individuals. 

It is important to observe the effect of our theory on the interpretation 
of definitions which proceed by means of denoting phrases. Most mathe- 
matical definitions are of this sort: for example, “wz — 7? means the num- 
ber which, added to 72 , gives Thus 222 — 72 is defined as meaning the 
same as a certain denoting phrase; but we agreed that denoting phrases 
have no meaning in isolation. Thus what the definition really ought to be 
is: “Any proposition containing m — 72 is to mean the proposition which 
results from substituting for V72 — 72’ ‘the number which, added to 77, gives 
ni The resulting proposition is interpreted according to the rules already 
given for interpreting propositions whose verbal expression contains a de- 
noting phrase. In the case where m and n are such that there is one and only 
one number x which, added to 72, gives 77;, there is a number x which can 
be substituted for 772 — 72 in any proposition containing 772 — n without 
altering the truth or falsehood of the proposition. But in other cases, all 
propositions in which “772 — 72” has a primary occurrence are false. 

The usefulness of identity is explained by the above theory. No one 
outside a logic-book ever wishes to say “a: is jr,” and yet assertions of iden- 
tity are often made in such forms as “Scott was the author of TFr/ver/ey” 
or “thou art the man”. The meaning of such propositions cannot be stated 
without the notion of identity, although they are not simply statements 
that Scott is identical with another term, the author of Waverley^ or that 
thou art identical with another term, the man. The shortest statement of 
“Scott is the author of "seems to be: “Scott wrote Waverley; 

and it is always true of y that if y wrote Waverley, y is identical with 
Scott”. It is in this way that identity enters into “Scott is the author of 
Waverley^^; and it is owing to such uses that identity is worth affirming. 

One interesting result of the above theory of denoting is this: when 
there is anything with which we do not have immediate acquaintance, but 
only definition by denoting phrases, then the propositions in which this 
thing is introduced by means of a denoting phrase do not really contain 
this thing as a constituent, but contain instead the constituents expressed by 
the several words of the denoting phrase. Thus in every proposition that 
we can apprehend (i.e., not only in those whose truth or falsehood we can 
judge of, but in all that we can think about), all the constituents are really 
entities with which we have immediate acquaintance. Now such things 
as matter (in the sense in which matter occurs in physics) and the minds 
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of Other people are known to us only by denoting phrases, i.e., we are not 
acquainted with them, but we know them as what has such and such 
properties. Hence, although we can form propositional functions C {x) 
which must hold of such and such a material particle, or of So-and-so’s 
mind, yet we are not acquainted with the propositions which affirm these 
things that we know must be true, because we cannot apprehend the 
actual entities concerned. What we know is “So-and-so has a mind w’hich 
has such and such properties” but we do not know “A has such and such 
properties,” where A is the mind in question. In such a case, we know the 
properties of a thing without having acquaintance with the thing itself, 
and without, consequently, knowing any single proposition of which the 
thing itself is a constituent. 

Of the many other consequences of the view I have been advocating, I 
will say nothing. I will only beg the reader not to make up his mind against 
the view — as he might be tempted to do, on account of its apparently ex- 
cessive complication — ^until he has attempted to construct a theory of his 
own on the subject of denotation. This attempt, I believe, will convince 
him that, whatever the true theory may be, it cannot have such a simplicity 
as one might have expected beforehand. 
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MEANINGFULNESS AND CONFIRMATION 




Truth and Confirmation ^ 


RUDOLF CARNAP 


The difference between the two concepts ‘true’ and ‘confirmed’ (‘veri- 
fied’, ‘scientifically accepted’) is important and yet frequently not suffi- 
ciently recognized. ‘True’ in its customary meaning is a time-independent 
term; i. e., it is employed without a temporal specification. For example, 
one cannot say “such and such a statement is true today (was true yester- 
day; will be true tomorrow)” but only “the statement is true.” ‘Confirmed’, 
however, is time-dependent. When we say “such and such a statement is 
confirmed to a high degree by observations” then we must add: “at such 
and such a time.” This is the pragmatical concept of degree of confirmation. 
The semantical concept of the degree of confirmation of a statement with 
respect to other statements which formulate the evidence is again inde- 
pendent of the temporal aspect; in using this concept we are merely assert- 
ing an analytic or logical truth which is a sheer consequence of the defini- 
tion of ‘degree of confirmation’ (weight, strength of evidence) presup- 
posed. 

As is well known, the concept of truth, when used without restrictions 
(as in conversational language), leads to contradictions (the so-called an- 
tinomies). For this reason some logicians in recent times have been rather 
diffident in regard to this concept and have tried to avoid it. At times it 
was considered altogether impossible to establish an exact and consistent 
definition of truth (in its customary meaning) ; this has brought it about 
that the term ‘true’ was used in the sense of the entirely different concept 
‘confirmed’. But this leads to considerable deviations from the common 
usage of language. Thus one would find it necessary to abandon, e. g., the 
principle of the excluded middle. This principle maintains for every state- 
ment that either it or its negation is true. But as to the vast majority of 
statements, neither they nor their negations are confirmed or scientifically 
accepted. Tarski,^ however, succeeded in establishing an unobjectionable 
definition of truth which explicates adequately the meaning of this word 
in common language (but of course is also bound to restrict its employ- 
ment, as compared with common usage, in order to eliminate the contra- 

* Adapted by the author and translated by H. F. from “Wahrheit und Bewahrung”, 
Actes du Congres International de Philosophie Scienttfique, 1936, by kind permission 
of Hermann & Cie., Paris, and from “Remarks on Induction and Truth”, Philosophy 
and Phenomenological Research^ Vol. VI, by kind permission of the editor. 

^ Cf. Tarski’s article in this collection. 
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dictions). Hence the term ‘true’ should properly no longer be used in the 
sense of ‘confirmed’. We must not expect the definition of truth to fur- 
nish a criterion of confirmation such as is sought in epistemological analyses. 
On the basis of this definition the question regarding the criterion of truth 
can be given only a trivial answer, which consists in the statement itself. 
Thus, from the definition of truth we can conclude only, e. g.: The state- 
ment “Snow is white” is true if and only if snow is white. This conclusion 
is surely correct; which shows that the definition was adequately estab- 
lished. But the question of the criterion of confirmation is thereby left 
unanswered. 

The neglect of the distinction between truth and knowledge of truth 
(verification, confirmation) is widespread and has led to serious confu- 
sions. Perhaps the following analysis will help towards a clarification. 

Let us consider the following four sentences: 

1. “The substance in this vessel is alcohol.” 

2. “The sentence ‘the substance in this vessel is alcohol’ is true.” 

3. “X knows (at the present moment) that the substance in this vessel 
is alcohol.” 

4. “X knows that the sentence ‘the substance in this vessel is alcohol’ 
is true.” 

First a remark concerning the interpretation of the term ‘to know’ as 
it occurs in (3) and (4), and generally as it is applied with respect to syn- 
thetic propositions concerning physical things. In which of the following 
two senses (a) and (b) should it be understood? 

a. It is meant in the sense of perfect kno’wledge, that is, knowledge 
which cannot possibly be refuted or even weakened by any future 
experience. 

b. It is meant in the sense of imperfect knondedge^ that is, knowl- 
edge which has only a certain degree of assurance, not absolute 
certainty, and which therefore may possibly be refuted or weak- 
ened by future experience, (This is meant as a theoretical pos- 
sibility; if the degree of assurance is sufficiently high we may, for 
all practical purposes, disregard the possibility of a future refuta- 
tion.) 

I am in agreement with practically everybody that sentences of the 
kind (3) should always be understood in the sense (Z?), not (a). For the 
following discussion I presuppose this interpretation of the sentences (3) 
and (4). 

Now the decisive point for our whole problem is this: the sentences (/) 
and (2) are logically equivalent; in other words, they entail each other; 
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they are merely different formulations for the same factual content; no- 
body may accept the one and reject the other; if used as communications, 
both sentences convey the same information though in different form. The 
difference in form is indeed important; the two sentences belong to two 
quite different parts of the language. (In my terminology, (i) belongs 
to the object part of the language, (2) to its meta-part, and, more spe- 
cifically, to its semantical part.) This difference m form, however, does 
not prevent their logical equivalence. The fact that this equivalence has 
been overlooked by many authors (e. g., C. S. Peirce and John Dewey,^ 
Reichenbach,® and Neurath seems to be the source of many misunder- 
standings in current discussions on the concept of truth. It must be ad- 
mitted that any statement of the logical equivalence of two sentences in 
English can only be made with certain qualifications, because of the 
ambiguity of ordinary words, here the word ‘true’. The equivalence holds 
certainly if ‘true’ is understood in the sense of the semantical concept of 
truth.® I believe with Tarski that this is also the sense in which the word 
‘true’ is mostly used both in everyday life and in science.® However, this 
is a psychological or historical question, which we need not here examine 
further. In this discussion, at any rate, I use the word ‘true’ in the semantical 
sense. 

The sentences (i) and (3) obviously do not say the same. This leads 
to the important result, which is rather obvious but often overlooked, 
that the sentences {2) and {3) have different contents. (3) and (4) are 
logically equivalent since (i) and (2) are. It follows that (2) and (4) have 
different contents. It is now clear that a certain terminological possibility 
cannot be accepted. “If we constantly bear in mind that the acceptance of 
any proposition may be reversed,” in other words, that we have always 
to use interpretation {b)^ not (^), “then we might instead call an accepted 
proposition a true proposition.” This usage, however, would be quite 
misleading because it would blur the fundamental distinction between (2) 
and (3). 

Felix Kaufmann ^ comes to the conclusion that my conception, although 

2 See John Dewey, Logic: The Theory of Inquiry^ 1938, p. 345, footnote 6, with 
quotations from Peirce. 

2 Hans Reichenbach, Expeiieiice and Prediction, 1938-, see §§22, 35. 

^Otto Neurath, “Universal Jargon and Terminology,” Proceedings Anstotehm 
Society, 1940-1941, pp. 127-148, see especially pp. 138 f. 

® For this point and the subsequent discussion compare Alfred Tarski, “The Semantic 
Conception of Truth, and the Foundations of Semantics,” in this volume, where a 
number of common misunderstandings are cleared up. Compare also my Introduction 
to Semantics, 1942; see p. 26: “We use the term [‘true*] here in such a sense that to 
assert that a sentence is true means the same as to assert the sentence itself. 

6 Arne Ness has expressed doubts in this respect; but he has admitted that in 90% 
of the cases examined by him the persons questioned reacted in the sense of the equiv- 
alence. See Tarski, with reference to Ness. 

^ Philosophy and Phenomenological Research, Vol. II (1942), pp. 457-471; and, espe- 
cially Vol. IV (1944), pp. 267-284. 
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in agreement with “the traditional view”, “is incompatible with the princi- 
ple of inquiry which rules out the invariable truth of synthetic proposi- 
tions. It is impossible for an empirical procedure to confirm to any de- 
gree something which is excluded by a general (constitutive) principle 
of empirical procedure. K 72 ov)ledge of invariable truth of synthetic propo- 
sitions (whether perfect or imperfect) is unobtainable^ not because of limi- 
tations of human knowledge^ but because the conception of such knowl- 
edge involves a contradiction in termsP This reasoning seems to me based 
on the wrong identification of truth with perfect knowledge, hence, in 
the example, the identification of (2) with (3) in interpretation (a). The 
principles of scientific procedure do indeed rule out perfect knowledge 
but not truth. They cannot rule out (2), because this says nothing else than 
sentence (i), which, I suppose, will be acknowledged by all of us as 
empirically meaningful. When Kaufmann declares that even imperfect 
knowledge of truth is unobtainable, then this means that even imperfect 
knowledge of (2) is unobtainable and hence that an event as described in 
(4), even in interpretation (Z?), cannot occur. However, as soon as the 
event (3) occurs (now always assuming interpretation (Z?) ), which no- 
body regards as impossible, the event (4) thereby occurs too; for the sen- 
tences (3) and (4) describe merely in different words one and the same 
event, a certain state of knowledge of the person X. 

Let us represent in a slightly different way the objection raised against 
the concept of truth, in order to examine the presupposition underlying its 
chief argument. The objection concerns the concept of truth in its seman- 
tical sense, Kaufmann uses here the term “invariable truth” because truth 
in this sense is independent of person and state of knowledge, and hence 
of time. (Incidentally, the word “invariable” is not quite appropriate; it 
would be more correct to say instead that truth is a “time-independent” 
or “non-temporal” concept. The volume of a body b may or may not 
change in the course of time; hence we may say that it is variable or that 
it is invariable. The sentence “the volume of b at the time t is is mean- 
ingful but without the phrase “at the time it would be incomplete. On 
the other hand, the formulation “the sentence S is true at the time is 
meaningless; when the phrase “at the time is omitted we obtain a com- 
plete statement. Therefore, to speak of change or non-change, of vari- 
ability or invariability of truth, is not quite correct.) Now Kaufmann, 
Reichenbach,® Neurath,^ and other authors are of the opinion that the 

® Reichenbach, op. cit., footnote 20, p. 188: “Thus there are left no propositions 
at all which can be absolutely verified. The predicate of truth-value of a proposition, 
therefore [!], is a mere fictive quality, its place is in an ideal world of science only, 
whereas actual science cannot make use of it. Actual science instead employs through- 
out the predicate of weight ” 

® I agree with Neurath when he rejects the possibility of absolutely certain knowl- 
edge, for example, in his criticism of Schlick, who believed that the knowledge of cer- 
tain basic sentences (“Konstatierungen”) was absolutely certain. See Neurath, “Radi- 
kaler Physikalismus und ‘Wirkliche Welt,*” Erkenntnis^ Vol. IV (1934), pp. 346-362, 
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semantical concept of truth, at least in its application to synthetic sentences 
concerning physical things, ought to be abandoned because it can never be 
decided with absolute certainty for any given sentence whether it is true or 
not. I agree that this can never be decided. But is the inference valid 
which leads from this result to the conclusion that the concept of truth is 
inadmissible? It seems that this inference presupposes the following major 
premise P: “A term (predicate) must be rejected if it is such that we can 
never decide with absolute certainty for any given instance whether or 
not the term applies.” The argumentation by the authors would be valid 
if this principle P were presupposed, and I do not see how they reach the 
conclusion without this presupposition. However, I think that the authors 
do not actually believe in the principle P. In any case, it can easily be 
seen that the acceptance of P would lead to absurd consequences. For in- 
stance, we can never decide with absolute certainty whether a given 
substance is alcohol or not; thus, according to the principle P, the term 
“alcohol” would have to be rejected. And the same holds obviously for 
every term of the physical language. Thus I suppose that we all agree that 
instead of P the following weaker principle P* must be used; this is indeed 
one of the principles of empiricism or of scientific inquiry: “A term (pred- 
icate) is a legitimate scientific term (has cognitive content, is empirically 
meaningful) if and only if a sentence applying the term to a given instance 
can possibly be confirmed to at least some degree.” “Possibly” means here 
“if certain specifiable observations occur”; “to some degree” is not meant 
as necessarily implying a numerical evaluation. P"^ is a simplified formula- 
tion of the “requirement of confirmability” which, I think, is essentially 
in agreement with Reichenbach’s “first principle of the probability theory 
of meaning,” both being liberalized versions of the older requirement 
of verifiability as stated by C. S. Peirce, Wittgenstein, and others.^^ Now, 
according to P*, ‘alcohol’ is a legitimate scientific term, because the sen- 
tence (i) can be confirmed to some degree if certain observations are 
made. But the same observations would confirm (2) to the same degree 
because it is logically equivalent to (i). Therefore, according to P*^ 
‘true’ is likewise a legitimate scientific term. 

We shall now examine more closely the concept of confirmation. This 
will require that we describe the procedure of scientific testing and that 
we specify the conditions under which a statement, as a result of such 

But I cannot agree with him when he proceeds from this view to the rejection of the 
concept of truth. In the paper mentioned earlier (in footnote 21) he says (pp. 138 f.) : 
“In accordance with our traditional language we may say that some statements are 
accepted at a certain time by a certain person and not accepted by the same person 
at another time, but we cannot say some statements are true today but not tomorrow; 
‘true’ and ‘false’ are ‘absolute’ terms, which we avoid.” 

Compare my “Testability and Meaning”, Philosophy of Science^ Vol. Ill (1936), 
pp. 419-471, and Vol. IV (1937), pp. 1-40; see Vol. IV, p. 34. 

See Reichenbach, op. cit., footnote 20, §7, he formulated this principle first in 1936. 

12 See the references in Reichenbach, op. cit., footnote 20, p. 49. 
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testing, is considered as more or less confirmed, i. e., scientifically accepted 
or rejected. The description of that procedure is not a matter of logic but 
is itself empirically-scientific (psychological and sociological). One might 
call it ‘methodological’, especially if it is presented in the form of pro- 
posals and precepts. Only the essential features of the scientific procedure 
will here be schematically outlined; what matters here are not so much the 
details but rather a clear emphasis upon the distinction between the two 
most important operations of the procedure. 

The statements of (empirical) science are such that they can never be 
definitively accepted or rejected. They can only be confirmed or discon- 
firmed to a certain degree. For the sake of simplicity we may distin- 
guish two types of statements which are, however, not sharply separa- 
ble (i. e., differing only by degree): the directly testable and the (only) 
indirectly testable statements. We shall speak of ‘directly testable state- 
ment’ when circumstances are conceivable in which we confidently con- 
sider the statement so strongly confirmed or else disconfirmed on the basis 
of one or very few observations that we would either accept or reject it 
outright. Examples: “There is a key on my desk”. Conditions for the test: 
I stand near my desk, sufficient illumination is provided, etc. Condition of 
acceptance: I see a key on my desk; condition of rejection: I don’t see a 
key there. Indirect testing of a statement consists in directly testing other 
statements which stand in specifiable logical relations to the statement in 
question. These other statements may be called ‘test-sentences’ for the 
given statement. Occasionally an indirectly testable statement may be 
confirmed by confirming statements from which it is deducible, this is the 
case, e. g., with existential statements. Scientific laws, however, have the 
form of universal statements. A universal statement (of simplest form) 
can be confirmed to ever higher degrees by confirming more and more 
statements derivable from the law and thereby accepting them (while 
none are rejected). There are important questions as to the logical rela- 
tions between such statements which are to be tested and their respective 
test-sentences. We shall however not examine these any further but rather 
attend to the analysis of the confirmation of directly testable statements. 
Here we must distinguish mainly the following two operations: 

I. Confrontation of a statement with observation. Observations are 
performed and a statement is formulated such that it may be recognized 
as confirmed on the basis of these observations. If, e. g., I see a key on 
my desk and I make the statement: “There is a key on my desk”, I accept 
this statement because I acknowledge it as highly confirmed on the basis 
of my visual and, possibly, tactual observations. (The concept of ob- 
servation is here understood in its widest sense; “I am hungry” or “I am 
angry” in this context are also taken as observation statements.^® Ordi- 

It is a matter of convention as to whether these directly established statements 
(protocol statements) are to be taken as referring to observed things and processes 
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narily no definite rules are expressly stipulated as to how a statement may 
or must be formulated when certain observations have been made. Chil- 
dren learn the use of common language, and thereby the correct per- 
formance of the operation described, through practice, imitation, and 
usually without the benefit of rules. These rules, however, could be speci- 
fied. But if no foreign language or the introduction of new terms is in- 
volved, the rules are trivial. For example: “If one is hungry, the statement 
‘I am hungry’ may be accepted”; or: “If one sees a key one may accept 
the statement ‘there lies a key’ In this context the definition of the con- 
cept of truth enters into the question of confirmation; the rules we men- 
tioned originate from this definition. 

2. Confrontation of a statement with previously accepted statements, 
A statement established on the basis of the first operation is held as (suf- 
ficiently strongly) confirmed as long as in the second operation no state- 
ments are found which were previously established by confirmation but 
are incompatible with the statement under consideration. In the event of 
such an incompatibility either the new statement or at least one of the 
previously accepted statements must be revoked. Certain methodological 
rules have to be stipulated; they tell us which of the two decisions is to be 
made in a given case (see Popper, loc, cit,). This sheds light upon the rela- 
tion of the two operations to one another. The first one is more important. 
Without it there could be nothing like confirmation. The second one is an 
auxiliary operation. Its function is mostly negative or regulative: it serves 
in the elimination of incongruous elements from the system of statements 
in science. 

Closer attention to these two operations and their mutual relations will 
help to clarify a number of recendy much discussed questions. There has 
been a good deal of dispute as to whether in the procedure of scientific test- 
ing statements must be compared with facts or as to whether such com- 
parison be unnecessary, if not impossible. If ‘comparison of statement with 
fact’ means the procedure which we called the first operation then it 
must be admitted that this procedure is not only possible, but even in- 
dispensable for scientific testing. Yet it must be remarked that the formu- 
lation ‘comparison of statement and fact’ is not unobjectionable. First, the 
concept ‘comparison’ is not quite appropriate here. Two objects can be 
compared in regard to a property which may characterize them in various 
ways (e. g., in regard to color, size, or number of parts, and so on). We 
therefore prefer to speak of ‘confrontation’ rather than ‘comparison’. Con- 
frontation is understood to consist in finding out as to whether one ob- 
ject (the statement in this case) properly fits the other (the fact); i. e., 
as to whether the fact is such as it is described in the statement, or, to ex- 
press it differently, as to whether the statement is true to fact. Further- 

(“there is on the table . . ,”) or to the act of perception (“I see . . .”). Cf. Carnap, 
“Ueber ProtokoUsaetze”, ErkenntmSy 3, 1933; also K. Popper, Logik der Forschung, 
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more, the formulation in terms of ‘comparison’, in speaking of ‘facts’ or 
‘realities’, easily tempts one into the absolutistic view according to which 
we are said to search for an absolute reality whose nature is assumed as 
fixed independently of the language chosen for its description. The an- 
swer to a question concerning reality however depends not only upon 
that ‘reality’, or upon the facts but also upon the structure (and the set 
of concepts) of the language used for the description. In translating one 
language into another the factual content of an empirical statement can- 
not always be preserved unchanged. Such changes are inevitable if the 
structures of the two languages differ in essential points. For example: 
while many statements of modern physics are completely translatable into 
statements of classical physics, this is not so or only incompletely so with 
other statements. The latter situation arises when the statement in ques- 
tion contains concepts (like, e. g., ‘wave-function’ or ‘quantization’) which 
simply do not occur in classical physics; the essential point being that these 
concepts cannot be subsequently included since they presuppose a differ- 
ent form of language. This becomes still more obvious if we contemplate 
the possibility of a language with a discontinuous spatio-temporal order 
which might be adopted in a future physics. Then, obviously, some state- 
ments of classical physics could not be translated into the new language, 
and others only incompletely. (This means not only that previously ac- 
cepted statements would have to be rejected; but also that to certain state- 
ments — ^regardless of whether they were held true or false — ^there is no 
corresponding statement at all in the new language.) 

The scruples here advanced regarding the assertion that statements are 
to be compared with facts (or reality) were directed not so much against 
its content but rather against its form. The assertion is not false — ^if only it 
is interpreted in the manner indicated — but formulated in a potentially 
misleading fashion. Hence, one must not, in repudiating the assertion, re- 
place it by its denial: “Statements cannot be compared with facts (or 
with reality)”; for this negative formulation is as much open to objection 
as the original affirmative one. In repudiating the formulation one must 
take care not to reject the procedure which was presumably intended, viz,, 
the confrontation with observation. Nor must the significance and in- 
dispensability of such confrontation be overshadowed by exclusive atten- 
tion to the second operation. (Besides, the phrase ‘Comparison of state- 
ments with each other’, instead of ‘confrontation’, seems open to the same 
objections.) He who really repudiates the first operation — I do not think 
that anyone in scientifically oriented circles does — could not be con- 
sidered an empiricist. 

The result of these considerations may now be briefly summarized: 

I. The question of the definition of truth must be clearly distinguished 
from the question of a criterion of confirmation. 
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2. In connection with confirmation two different operations have to 
be performed: the formulation of an observation and the confrontation of 
statements with each other; especially, we must not lose sight of the first 
operation. 
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Experience and Meaning * 


C. I. LEWIS 


Ever since the provisional skepticism of Descartes’ First Meditation the 
attack upon any problem of reality has always been shadowed by the 
question “How do you know^”. The extent to which this perennial chal- 
lenge has determined the course of modern philosophy requires no ex- 
position. That on the whole the results of it have been salutary will hardly 
be denied; though it may be said — and has been said — that it leads, on 
occasion, to the confusion of methodological considerations with positive 
conclusions. The last thirty-five years have witnessed a growing emphasis 
upon another such challenge, which bids fair to prove equally potent in 
its directing influence. This is the question “What do you mean?” asked 
with intent to require an answer in terms of experience. That is, it is 
demanded that any concept put forward or any proposition asserted shall 
have a definite denotation; that it shall be intelligible not only verbally 
and logically but in the further sense that one can specify those empirical 
items which would determine the applicability of the concept or con- 
stitute the verification of the proposition. Whatever cannot satisfy this 
demand is to be regarded as meaningless. 

For any sufficient consideration of this empirical-meaning requirement 
it would be essential to sketch those developments which have brought it 
to the fore: pragmatism and the “pragmatic test”; neo-realism, both of the 
American school and the similar view of Russell; the new methodology in 
physics which came in with relativity, especially Einstein’s treatment of 
definition and Bridgman’s operational theory of the concept; Whitehead’s 
method of “extensive abstraction”, by which certain previously refractory 
concepts can now be defined in terms of the actually observable and their 
empirical content thus made evident. Last and most particularly, one would 
mention the logical positivism of the Vienna Circle, whose program is 
based throughout upon this consideration of empirical meaning. It would 
likewise be desirable to consider the divergences between these different 
movements of thought in their interpretation of the general requirement 
of empirical meaning. 

But before this audience it will be unnecessary to attempt any such 

* Reprinted by kind permission of the author and the editors from The Philosophical 
Review, 43, 1934. 
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survey, either of this development in current theory or of the points of 
divergence with respect to it. Taking these matters for granted, the pur- 
pose of what follows will be to explore a little certain questions con- 
cerning the limitations imposed upon significant philosophic discussion 
by this requirement of empirical meaning; in particular certain issues 
which are likely to divide those who approach these problems with the 
thought of James and Peirce and Dewey in mind from the logical posi- 
tivists. The ultimate objective of such discussion would be to assess the 
bearing of this limitation to what has empirical meaning upon ethics and 
the philosophy of values, and upon those metaphysical problems which 
concern the relation between values and reality. But that objective can- 
not be reached in the present paper, which will be concerned with prior 
questions. Even these cannot be set forth with any thoroughness; and I 
hope it will be understood that the purpose of this discussion is to locate 
issues rather than to dispose of them, and that criticisms ventured are not 
put forward in the spirit of debate. 

The Vienna positivists repudiate all problems of traditional meta- 
physics, including the issue about the external world supposed to divide 
idealists from realists, and any question concerning the metaphysical char- 
acter of other selves. In the authoritative statement of their position we 
find the following: *lf anyone assert ‘There is a God’, ‘The ground of 
the world is the Unconscious’, ‘There is an entelechy as the directing 
principle in the living’, we do not say to him ‘What you assert is false’ but 
instead we ask him ‘What do you mean by your statement?’. And it then 
appears that there is a sharp line of division between two kinds of proposi- 
tions. To the one belong statements such as those made in the empirical 
sciences: their meaning can be determined by logical analysis; more 
specifically, it can be determined by reduction to statements of the simplest 
sort about the empirically given. The other class of propositions, to which 
those mentioned above belong, betray themselves as completely empty of 
meaning, if one take them in the fashion which the metaphysician intends. 

, . . The metaphysician and the theologian, misunderstanding themselves, 
suppose that their theses assert something, represent matters of fact. 
Analysis shows, however, that these propositions assert nothing, but only 
express a sort of feeling of life.” ^ According to Carnap all value-theory and 
normative science are likewise without meaning, in the theoretical or 
empirical sense of that word.^ 

The expression of such feeling of life, and of our evaluative reactions, is, 
of course, admitted to be a legitimate and worth-while activity; but, as 

1 Wissenschaftliche Weltauffassung des Wiener Kreises (1929), 16. (I have translated 
somewhat freely.) 

2 “Auf dem Gebiet der Metaphysik (einschliesslich aller Wertphilosophie und 
Normwissenschaft) fiihrt die logische Analyse zu dem negativen Ergebms, dass die 
vorgeblichen Satze dieses Gebietes ganzlich sinnlos sind.” “tJberwindung der Meta- 
physik durch logische Analyse der Sprache”, Erkenntnis, 2 (1931) 220. 
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such expression, metaphysical theses are to be classed with art and poetry. 
Obviously there is room in such a theory for descriptive ethics, on a 
psychological or sociological basis, and for the determination of values 
by reference to a norm which is assumed or hypothetical; but traditional 
questions of the ‘objectivity’ of value are repudiated. We may meaning- 
fully ask “When is a character judged good.>” or “What is actually ap- 
proved^”, but not “With nxhat right is this character said to be ‘good’?” 
or “What is absolutely ‘worthy of approbation?”.* 

This repudiation of metaphysics and normative science by the logical 
positivists cannot, I think, be regarded as an implication of the empirical- 
meaning requirement alone. At least an important light is thrown upon it 
by taking into account that “methodological solipsism” in accordance with 
which their program is developed. Even though they regard this procedure 
as advantageous rather than prescribed, still the negations or limitations 
which characterize it seem to underlie their theses, in whatever terms 
expressed. 

On its constructive side this method means no more, at bottom, than a 
persistent attempt so to define the different classes of objects of our knowl- 
edge that the basis of this knowledge in direct experience will be exhibited. 
It is of the essence of knowledge that it is in the first person. Your mind 
and your experience can be nothing more, for my cognition, than a 
construction which I put upon certain data of my own experience. If, 
then, we are to have a thorough and completed account of knowledge, 
it is not sufficient that the constitution of objects known should be traced 
back to experience in the merely generic sense. So far as your observa- 
tions and reports enter into the construction of that reality which is known 
to me, they can do so only through the interpretation which I put upon 
certain modes of your behavior perceived by me. Actually given experi- 
ence is given in the first person; and reality as it is known in any case of 
actual knowledge can be nothing, finally, but a first-person construction 
from data given in the first person. 

Consonantly, we have such construction of the objects of science in 
general as is outlined in Carnap’s Logischer Aufbau der Welt: first, the 
different kinds of for-me entities (eigenpsychische Gegenstande) which 
are constructed out of elementary experiences (Elementarerlebnisse)^ 
at bottom, through the relation of remembered similarity (Ahnlichkeks- 
erinnerung); second, physical objects, which are constructions out of the 
simpler for-me things of actually given experience; third, other selves and 
the mental or cultural in general (fremdpsychische und geistige Gegen- 
stands), which are, for actual knowing, constructions out of certain classes 
and certain relationships of physical things and processes. 

In this program we have a consistently maintained effort to be true to 

® See M- Schhck. Fragen der Ethik (translated under the title Problems of Ethics ) , 
csp. I, 8, pp. 10-12. 
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the nature of knowledge as we find it. The egocentric predicament is taken 
seriously; and the “solipsistic” character ascribed to knowing is no more 
strange or fantastic than Kant’s transcendental unity of apperception. The 
manner in which the negative side of logical positivism is related to this 
same method may, perhaps, be more readily appreciated by reference to 
cruder but somewhat parallel considerations which are suggested by Berke- 
ley’s argument against material substance. (It was Berkeley who first ad- 
duced the requirement of empirical meaning in order to prove his op- 
ponent’s concepts empty and non-significant.) 

As has often been noted, the significance and applicability of Berkeley’s 
argument does not leave off at the point where he ceases to use it. By 
identical logic other selves and the past and future must go the same way 
as material substance. If you are more than one of my ideas, how can I 
know it? How can I consistently suppose that I even have an interest in 
that untouchable you outside my mind which ipso facto could make no 
difference in my experience of you? Also, at this moment, what is that 
past which I remember, as more than the present recollection, or the fu- 
ture as more than the present experience of anticipation? All must finally 
dissolve into the eternal now of actually given experience. 

There is even one further step for this logic to take. What am I? This 
self as a recognizable or conceivable particularity can be no more than one 
of those ideas I call mine. And Wittgenstein gives indication that he ac- 
cepts the parallel methodological implication: “The subject does not be- 
long to the world but it is the limit of the world. Where in the world is a 
metaphysical subject to be noted? You say that this case is altogether like 
that of the eye and the field of sight. But you do not really see the eye. 
And from nothing in the field of sight can it be concluded that it is seen 
from an eye. . . . Here we see that solipsism strictly carried out coincides 
with pure realism. The I in solipsism shrinks to an extensionless point and 
there remains the reality coordinated with it.” ^ 

I must not convey the impression that the logical positivists use Berke- 
leyan arguments, or that they arrive at their conclusions by such a train 
of thought as the above. Nevertheless this may serve to suggest how 
methodological solipsism comports with a thoroughgoing empiricism; and 
it further suggests why this procedure is to be taken as having no meta- 
physical implications. Subjective idealism, consistently carried through, 
ends by qualifying every substantive with the prefix “idea of” or “experi- 
ence of”, which by being thus universal becomes meaningless. Whereas 
Berkeley supposes his argument to establish a subjectivist metaphysics by 
proving the realistic metaphysics to be empty of empirical meaning, logical 
positivism points out that the contrary of a meaningless assertion is like- 
wise without meaning, and hence repudiates metaphysical theses of both 

^Tractatus Logico-Philosophicus, pp. 151-153. Cf. Carnap, Logischer Aujbau der 
Welt, §65. 
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sorts, and the issue itself, as nonsignificant. Three points, here evident, con- 
tain, I think, the gist of the matter. First; when knowledge is envisaged, 
as it must be, from within the egocentric predicament, all objects known 
or conceived must reveal themselves as constructions, eventually, from 
data given in first-person experience. Also, what enters into such construc- 
tion from past experience can only come in by way of present recollection. 
(This last is, I take it, the reason for the basic position of the relation of 
remembered-similarity in the program of Carnap.) Other selves and their 
experience, or their reports, can enter only as certain items of first-person 
experience upon which a peculiarly complex construction is put. Sec- 
ond; distinctions such as that between real and imaginary, or between that 
which is apprehensible to me alone and the object apprehended by us in 
common, must nevertheless find their genuine place and importance in 
such construction. The fact that we make these distinctions in practically 
useful ways evidences that they are not outside the egocentric predica- 
ment and metaphysical but inside it and empirical. They are determined 
by criteria which the subject can and does apply within his own experi- 
ence. Berkeley, for example, offered the criterion of independence of my 
will as the basis for the distinction of real from imaginary. And in Carnap 
one finds such distinctions, and their empirical criteria, meticulously ex- 
amined. Third; metaphysical issues concerning the external world and 
other selves do not turn upon such empirically applicable distinctions as 
those just referred to, which can be applied within first-person experience. 
Such metaphysical issues can arise only as it is attempted to give some sec- 
ond meaning to the concepts involved; meanings which do not answer 
to any empirical criteria which the subject can apply within his own ex- 
perience. Throughout, a particular and critical point is that only first- 
person (eigenpsychische) data of experience are allowed, in the end, to 
enter into the construction of objects of knowledge or to function as the 
empirical content of any meaning. 

There is, I think, one further question which is crucial for any theory of 
knowledge; namely, the question of immediacy and mediation, or tran- 
scendence. This has a connection with the preceding considerations; but 
with respect to this further problem I cannot satisfy myself that I elicit 
any complete and clear pronouncement from the literature of logical 
positivism. One can pose the principal issue involved by reference to a 
statement of Russell’s: “Empirical knowledge is confined to what we 
actually observe.” ® This may seem to be a truism; but I think it is in fact 
thoroughly false, and demonstrably incompatible with the very existence 
of empirical knowledge. Let us impose this limitation quite rigorously, in 
conformity with the considerations set forth above. Knowledge is always 

^Our Knowledge of the External World, 112. The author makes this statement 
quite in passing, and perhaps without having in mind the point with which we are 
concerned. 
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in the first person; whatever is known must be known to the subject in 
question, at the actual moment, within his own experience. The experi- 
ence of others can enter only as certain items of their subject’s own — their 
reports and behavior perceived by him. And the experience of yesterday 
or tomorrow can figure in this knowing only as it enters, in the form of 
memory or imagination, into experience here and now. Hence nothing can 
be known but what is verifiable in the subject’s own experience at the 
moment when the knowing occurs. 

Similarly for meaning. Suppose it maintained that no issue is meaning- 
ful unless it can be put to the test of decisive verification. And no veri- 
fication can take place except in the immediately present experience of 
the subject. Then nothing can be meant except what is actually present 
in the experience in which that meaning is entertained. Whatever runs 
beyond this is unverifiable, and hence meaningless. The result of any such 
train of thought is obvious; knowledge would collapse into the useless 
echo of data directly given to the mind at the moment, and meaning would 
terminate in the immediate envisagement of what is meant. 

This is a reduction to absurdity of both knowledge and meaning.® If 
nothing can be known but what is literally within the cognitive experience 
itself, and what is meant can be only that which is present in the experi- 
ence which is the bearer of that meaning, then there is no valid knowledge 
and no genuinely significant meaning. Because the intention to refer to 
what transcends immediate experience is of the essence of knowledge and 
meaning both. Berkeley himself tacitly recognized that, in noting that 
one idea is “sign of” another which is to be expected; even the skeptic 
recognizes this intent of knowledge — he is skeptical precisely of the pos- 
sibility that what is not immediate can be known. If that intention of 
transcendence is invalid, then the further characters of knowledge and of 
meaning are hardly worth discussing. 

Neither the logical positivists nor anyone else (unless a mystic) intends 
this reduction to absurdity. But if it is something which has to be avoided 
by any theory which is compatible with the genuine validity of knowl- 
edge, that fact becomes important for the just interpretation of the re- 
quirement of empirical meaning. In particular, it becomes evident that 
the experience in terms of which a cognitive meaning requires to be ex- 
plicated cannot be exclusively the subject’s own given data at the mo- 
ment of the cognition. Thus that manner of reading the implications of 
methodological solipsism which is suggested above would condemn that 
procedure to futility. If what the method requires is that objects known 

® In order to avoid confusion v^ith a quite different problem, the distinction between 
meaning in the sense of denotation and meaning as connotation should be in mind. 
It IS only the former meaning of “meaning” which is in point in this discussion. In 
the classification of logical positivism meanings are (i) structural, as in logic and 
mathematics, or (2) empirical, as in natural science, or (3) emotive, as in art and 
poetry. It is meaning in sense (2) which is concerned here. 
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should be constructed or defined exclusively in terms of sense-data actually 
given to the subject at the moment when the knowing takes place, then 
that method is incompatible with the possibihty of knowledge and the 
reality of empirical meaning. 

We are here faced with a problem which runs through the whole his- 
tory of post-Kantian epistemology — though it is Berkeley rather than 
Kant who precipitated it in its modern form. How can the knowledge- 
relation, or the relation of idea to the object it denotes, be valid unless what 
is known or meant is present to or in the experience which knows or 
means? But if what is meant or what is known is merely the cognitive ex- 
perience itself, or something in it, then how can either knowledge or 
meaning be genuine? 

In general there are three types of solution which have been offered. 
The first of these is representationalism, according to which the object 
never literally enters into the experience of the subject. This view recog- 
nizes, in at least one sense, the transcendence of the object known or meant; 
and thus avoids the reduction to absurdity which has been mentioned. 
The difficulty of this view is, of course, to reconcile such transcendence 
of the object with the possibility of knowing it. Second, there are identity- 
theories, both idealistic and realistic, according to which the object, or 
the object so far as it is known, is identical with some content of the sub- 
ject’s experience at the moment when the knowing takes place. The out- 
standing difficulty of this view is to avoid the reduction to absurdity, be- 
cause it is incompatible with the supposition that anything can be known 
which lies beyond the immediate experience of the knower.^ Such identity- 
theories are also liable to difficulty with the problem of error. 

For the third type of theory — ^which includes both objective idealism 
and pragmatism — the object known is definable or specifiable in terms 
of experience, but the experience in terms of which the object is thus 
definable is not, exclusively, the experience of the subject at the moment 
of knowing; it transcends that experience. In rough general terms, ob- 
jective idealism takes this relation between the experience in terms of 
which the object is specifiable and the experience which cognizes, to be 
the relation of something deductively implied to that in which it is implicit. 
That is, the present experience in which the knowing occurs — ^the idea or 
the given — ^is taken as determining implicitly the whole object in its real- 
ity, and as determining it unambiguously and with certainty, if only we 
could be explicitly aware of all that is implied. In equally rough terms, 
pragmatism may be said to take this relation as inductive; the given ex- 
perience of the moment of knowing is the basis of a probability-judgment 

T For an identity-theory of the realistic variety, the object known may transcend 
the knowing experience— because it is known only in part— but the object so far as it 
is genuinely* cognized cannot. 
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concerning the experience (or experiences) which would verify, and in 
terms of which the real nature of the object is expressible. 

It would probably be incorrect to take the logical positivists as holding 
an identity-theory of the cognitive relation.® But if they do not, then their 
conception of the object known, as constructed or ‘constituted’ in terms 
of given sense-data, requires to be interpreted so as to avoid an ambiguity 
which is possible. At this moment I am thinking of the wall behind my 
back. If I should turn around, I could verify my idea of it. But if at this 
moment I refer to the wall as a construction from presently given data, 
then the distinction between ‘construction’ as present concept, and ‘con- 
struction’ as that which this concept means to denote, is essential. Both are 
empirical data, if you like — but they are not the same data. The data which 
have their place in the concept are memories, visual and tactile images, 
anticipations; the data which would verify this conception would be 
perceptions. Not only are memories, ideas of imagination, and perceptions 
different events, but they are empirically distinguishable kinds of ex- 
perience-content. Either, then, the wall which my idea denotes is merely 
the imagination-wall or recollection-wall, which is the immediate datum; 
or I cannot at this moment know the real wall which I mean; or — the 
third possibility — ^it is false that what I now know and mean by ‘the wall’ 
coincides with any complex of sense-data now in my mind. 

It is on this point that the third type of theory is significant. For the 
pragmatic form of this third type knowing begins and ends in experience; 
but it does not end in the experience in which it begins. Hence the em- 
phasis on the temporal nature of the knowing process, the leading char- 
acter of ideas, and the function of knowledge as a guide to action. Know- 
ing is a matter of two ‘moments’, the moment of assertion or entertain- 
ment and the moment of verification; both of these moments belonging 
to experience in the generic sense of that word. Knowledge will be true 
or correct only in so far as the present experience — of the entertainment of 
the meaning — envisages or anticipates correctly the experience or experi- 
ences which would verify it; that is, our knowledge is true if the antici- 
pated experience is genuinely to be met with. But the entertaining experi- 
ence can be truly cognitive, as against a mere enjoyment of itself, only 
by the fact that what would be realized in the moment of verification is 
distinct from the experience which entertains or anticipates it. Otherwise 

® There could be doubt; for example, Carnap says, “Between ‘concepts’ and ‘objects’ 
there is only a difference in the manner of speech” (Der Logtsche Aufbau der Welt, Zu- 
sammenfassung, p. 262) ; and their conception of the relation between physical and men- 
tal might be taken to argue an identity-theory. But they have, I think, been principally 
absorbed in the problem of the analysis of the concept (or the object as an intellectual 
construction), and one should be chary of attempting to elicit from their writings any 
answer to the present question, which is of a quite different order. At least, I should 
not wish to presume to do so. 
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error would be impossible — one cannot be mistaken about the immediate 
— and hence knowledge, as the opposite of error, would likewise be im- 
possible. I do not mean to say, of course, that at the moment when some- 
thing is believed or asserted it cannot have a ground in given experience, 
or be ‘partially verified’; but it is meant that there must be something more, 
which is believed in or asserted, than what is verified immediately, if the 
experience is to have the significance of a knowing as contrasted with an 
esthetic enjoyment. 

The same point can be phrased in another way by reference to the 
question whether, and in what sense, the datum, by means of which any 
item of reality is known, is distinct in its being from the cognoscendum.® 

I should urge that any identity-theory which denies this difference be- 
tween datum and cognoscendum is incompatible with the cognitive func- 
tion of the idea or datum. This cognitive function is the guidance of 
behavior; and in order that the cognizing experience may perform this 
function there must be at least an element of anticipation or implicit predic- 
tion which foreshadows what is not here and now present in the datum. 

For certain types of realism the problem thus set is taken to be that of 
the relation between data as items of experience and the reality in its in- 
dependent existence, which is not any item or complex of items in experi- 
ence. Pragmatism, in common with idealism and with logical positivism, 
repudiates the problem in this form as unreal.^*^ For all three of these views 
the relation of datum to cognoscendum is taken to be a relation within 
experience (in the generic sense), or between one experience and others; 
not a relation between something in experience and something altogether 
out of it. The reasons for this attitude would be different in each case; 
but for all three views the principal ground of this repudiation is the ob- 
vious one that a relation of experience to what cannot be brought within 
experience is a relation which cannot be investigated, and one the very 
conception of which as cognitive involves a confusion of thought. 

All three of these theories would agree that the cognoscendum must 
be defined, or constructed, or constituted for knowledge, m terms of ex- 
perience. But if we are not to fall into the opposite error of the reduction 
to absurdity, which comes from identifying datum and cognoscendum, it 
must be recognized that the experience of knowing and the experience in 
terms of which the object is specified cannot be simply identical 

The very simple point which is pertinent to the further issues of this 
paper is the fact that although knowledge is subject to the here-and-now 
predicament — the data must be immediate — ^it is essential to the cognitive 

9 I borrow this formulation from the recent discussion of Strong and Love joy in the 
pages of The Journal of Philosophy, XXIX (1932) 673-687 and XXX (1933) 

There may be doubt of this. I do not affirm it dogmatically; but this seems to ex- 
press the intent of Dewey’s denial of “antecedent reality”, James’s insistence that a thing 
is what it is “known as,” and Peirce’s pronouncement that our concept of the effects 
of an object, which have practical bearings, exhausts our whole concept of the object. 
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function of the present experience that its cognoscendum should not be 
merely here and now. If, for example, there can be knowledge of a future 
event in one’s own life, then the datum which is the vehicle of this antici- 
pation is not the anticipated cognoscendum. And in so far as all empirical 
knowing has the dimension of anticipation or implicit prediction, the 
thing known is not to be identified with, or phrased exclusively in terms 
of, here-and-now experience. What is known now, no^ has the status 
of being wtnf^able; but in the nature of the case it does not and cannot 
have the status of being verifiable-now.^^ The only thing which is literally 
and completely verifiable-now is that which is immediate and now- 
verified. 

This account is, of course, hopelessly inadequate, and raises all sorts of 
questions which cannot be dealt with here. But the points which are di- 
rectly pertinent to the further discussion are these, (i) The conception 
that “empirical knowledge is confined to what we actually observe” is 
false. To know (empirically) is to be able to anticipate correctly further 
possible experience. If this is not the whole significance of such knowing, 
at least it is an essential part of it. (2) What is anticipated, known, or 
meant must indeed be something envisaged in terms of experience — the 
requirement of empirical meaning stands. But equally it is essential that 
what is empirically known or meant should not be something which is 
immediately and exhaustively verified, in what I have called the moment 
of entertainment. 

It will also be of importance to consider a little the sense, or senses, 
of the word ‘verifiable’. Like any word ending in ‘able’, this connotes pos- 
sibility and hence connotes conditions under which this possibility is sup- 
posed to obtain. To advance the dictum that what is empirically known, 
and what is meant, must be verifiable, and omit all examination of the wide 
range of significance which could attach to ‘possible verification’, would 
be to leave the whole conception rather obscure. But instead of attempt- 
ing here some pat formulation a priori, let us briefly survey different modes 
of the ‘possibility’ of the verifying experiences projected by meaningful 
assertions. 

At this moment I have a visual presentation which leads me to assert 
that my watch lies before me on the table. If what I assert is true, then I 
could touch the watch, pick it up, and I should then observe certain familiar 
details which are not discernible at this distance from my eye. This verify- 
ing experience is not actual; I do not touch the watch. But nothing is lack- 
ing for it except my own initiative. At least I believe that to be the case; 
and this belief is coordinate with the degree of my felt assurance that the 
watch is real and is mine. This is, perhaps, the simplest case of verifiability 

We use the expression “verifiable now” oftentimes in the sense of “verifiable at 
will.” That means literally “verifiable the next moment if I choose to meet certain 
understood conditions.” 
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— observability at will. All the conditions of the verifying experience are 
present except only my intent to make the verification.^^ 

Next, let us consider the other side of the moon.^® This is something 
believed in but never directly observed. The belief is an inference or inter- 
pretation based upon direct observation; the moon behaves like a solid 
object and must, therefore, have another side. But what is believed in 
must, in order to be real, possess characters which are left undetermined 
in our belief about it. For instance, there must be mountains there; or 
there must be none. To speak more precisely, our belief includes alternatives 
which are not determined; but, if the thing believed in is what it is 
believed to be, these alternatives must be determined in the object. If 
there were nothing more, and more specific, to the other side of the moon 
than what is specifically determined in our construction of it, then it 
would be a logical abstraction instead of a physical reality. These un- 
determined characters are what we should see if we could build an X-ray 
telescope, or what we should find about us if we could construct a space- 
ship to fly up there and land. What we should observe if these things 
could be accomplished is what we mean by the other side of the moon as 
a physically real thing — as something more than a logical construction put 
upon presently given data. 

The projected verification in this case is ideal in a sense which goes 
quite beyond the preceding example. It is humanly possible, perhaps; men 
may some day build space-ships or X-ray telescopes. But the conditions 
of this verification — or any other direct empirical verification of the thing 
in question — include some which we cannot meet at will. We cannot, by 
any chain of planned activity, completely bridge the gap between actual 
conditions and the projected verification. Obviously, then, unless belief in 
the other side of the moon is meaningless, it is not requisite to such em- 
pirical meaning that the verifying experience should even be possible at 
present, in any narrow interpretation of that word ‘possible’. To analyse 
the conception of Verifiable’ which would extend to such cases would be 
a large order. I shall only suggest what I think might be some of the criti- 
cal points, (i) As this example serves to illustrate, any reality must, in 
order to satisfy our empirical concept of it, transcend the concept itself. 
A construction imposed upon given data cannot be identical with a real 
object; the thing itself must be more specific, and in comparison with it 
the construction remains abstract. In making any verification we expect 

Such a single experience would not be a theoretically complete verification of my 
assertion about the watch. As I have elsewhere indicated, no verification of the kind 
of knowledge commonly stated in propositions is ever absolutely complete and final. 
However, an expected experience of the watch can be completely verified — or falsified. 

It will be obvious that there are modes of verifiability which would fall between 
the preceding illustration and this one. For example, the verifying experience might be 
such as could be reached, from actual present conditions, by a more or less complicated 
chain of circumstances, but a chain every link of which is supposedly related to the 
preceding one in the manner of the first example. 
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something which we cannot anticipate. This is a paradox in language; but 
it is, or should be, a commonplace of the distinction between ideas and 
objects. (2) In making Verifiability’ a criterion of empirical meaningful- 
ness, the primary reference is to a supposed character of what is conceived 
rather than to any supposed approximation of the conditions of verifica- 
tion to the actual. {3) The requirement of Verifiability’ for knonjoledge is 
a stricter one, because knowing requires, in addition to meaningfulness, 
some ground of the assurance of truth. But, as this example makes clear, 
even the ‘possible verification’ which is requisite to empirical knowing 
cannot be confined to the practicalities, or by detailed comprehension of 
the procedure of such verification. We do not command the means for 
making any direct verification of our belief in the other side of the moon; 
but what this signifies is that, with all the means in the world, we do not 
know how to. If it be said that it is required for empirical meaning — or 
even for knowledge — that we should lay down a rule of operation for the 
process of verification, it should be observed that sometimes this rule of 
operation will have to be rather sketchy. This difficulty — ^if it is a difficulty 
— ^will be found to affect not only such extreme cases as the other side of 
the moon but quite commonplace items of knowledge as well. 

I join with you in feeling that such considerations smack of triviality; 
but certainly a theory which could be overturned by such trivial facts 
would not be worth holding. Just what we can sensibly mean by ‘em- 
pirically verifiable’ is really a bit obscure. Perhaps the chief requirement 
ought to be that we should be able to analyse the supposed connection 
between the projected verifying experience and what is actually given 
(the ‘rule of operation’) in such wise that this procedure of verification 
can be envisaged in analogy with operations which can actually be car- 
ried out. The degree to which such analogy could be made complete 
would, I think, justly affect the significance of our supposed knowledge. 

As a third example let us take the case of the electron. The existence 
of electrons is inferred from the behavior of oil-droplets between charged 
plates, tracks registered on photographs of the discharge from cathodes, 
and other such actually observed phenomena. But what is it that is in- 
ferred; or is anything really inferred? Some physicists, for example Bridg- 
man, would say that our concept of the electron comprehends nothing 
more than these observable phenomena, systematically connected by 
mathematical equations in verifiable ways. The layman, however, and prob- 
ably most physicists, would not be satisfied to think of “electron” as merely 
a name for such observable phenomena. But what more may they suppose 
themselves to be believing in? An electron is too small to be seen through 
any microscope which ever can be made, and it would not stay put if a 
beam of light were directed upon it. It is equally beyond the reach of 
the other senses. But is the phrase “too small to be directly perceived” 
meaningful or is it not? And how direct must a “direct verification ’ be? 
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Suppose it to be urged that no one can set a limit to scientific inventive- 
ness, or anticipate the surprises which investigation of the subatomic will 
quite surely present; and that if or when such developments take place, 
definitely localized phenomena may perhaps be observed within the space 
to which the mass of the electron is assigned. 

Whether this is or is not a question about the real nature of the electron, 
and what limitations should be imposed on useful conceptions in physics, 
are matters concerning which I could not have a competent opinion. But 
there is a general point here which all of us can judge. A hypothetical con- 
ception of an empirical reality cannot be definitely ruled out unless we can 
say categorically that the conditions of its verification could never be real- 
ized. Between those conceptions for the verification of which we can 
definitely specify a rule of operation, and those which we can definitely 
eliminate as theoretically impossible, there is an enormous gap. And any 
conception which falls in this middle ground is an hypothesis about em- 
pirical reality which possesses at least some degree of meaningfulness. If 
those who believe in the electron as a sort of ultramicroscopic bullet can- 
not envisage this object of their belief in such wise that they would be 
able to recognize certain empirical eventualities as the verification of it, 
in case the conditions of such verification could be met, then they deceive 
themselves and are talking nonsense. But if they can thus envisage what 
they believe in, then the fact that such verifying experience is highly im- 
probable, and even that the detail of it must be left somewhat indefinite, 
is no bar to its meaningfulness. Any other decision would be a doctrinaire 
attempt to erect our ignorance as a limitation of reality. 

The requirement of empirical meaning is at bottom nothing more than 
the obvious one that the terms we use should possess denotation. As this 
requirement is interpreted by pragmatists and positivists and others who 
share the tendencies of thought which have been mentioned, no concept 
has any denotation at all unless eventually in terms of sensuous data or 
imagery. It is only in such terms that a thing meant, or what a proposition 
asserts, could be recognized if presented to us. But, as the preceding con- 
siderations are intended to make clear, the envisagement of what would 
thus exhibit the denotation or verify the assertion — ^which is all that mean- 
ing requires — has little or nothing to do with the question whether the 
conditions under which the requisite presentations could be realized can 
be met or not. Whether such verifying experience is mine or is yours or 
is nobody’s; whether it happens now or in the future or never; whether 
it is practically possible or humanly problematic or clearly beyond our 
capacity to bring about — all this is beside the point when the only ques- 
tion is that of theoretical meaningfulness. 

One may be tempted, in protest against various forms of transcendental- 
ism and verbalism, to announce the unqualified dictum that only what 
is verifiable can be known, and only what is knowable can be the subject 
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of a meaningful hypothesis. But such flat statement, while true in general, 
may nevertheless be misleading on account of an ambiguity in the word 
Verifiable’. On the one hand this connotes a certain character of the con- 
tent of one’s assertion or hypothesis. This must be envisaged in sensuous 
terms; it must be the case that we could recognize certain empirical even- 
tualities as verifying it, supposing that the conditions of such verifying 
experience could be satisfied. Verifiability in this sense requires an em- 
pirical cofitent of the hypothesis, but has nothing to do with the practical 
or even the theoretical difficulties of verification. Whatever further re- 
strictions may be appropriate in physics or any other natural science, the 
only general requirement of empirical meaning — which alone is pertinent 
to those hypotheses about reality which philosophy must consider — is this 
limitation to what can be expressed in terms which genuinely possess 
denotation. 

On the other hand. Verifiable’ connotes the possibility of actually satis- 
fying the conditions of verification. Or, to put it otherwise, verifiability 
may be taken to require ‘possible experience’ as conditioned by the actual; 
we must be able to find our way, step by step, from where we actually 
stand to this verifying experience. Hence practical or theoretical diffi- 
culties are limitations of verifiability in this second sense. These limitations 
may be genuinely pertinent to knowledge, because knowledge requires 
the assura?ice of truth; and whatever would prevent actual verification 
may prevent such assurance. But verifiability in this second sense has no 
relevance to meaning, because the assurance of truth is, obviously, not a 
condition of meaningfulness. 

It is of importance to avoid confusing these two senses of Verifiable’ 
in assessing the significance of those considerations which methodological 
solipsism makes prominent. If it could be said that actual knowing must 
rest upon verification which, in the end, must be first-person and must be 
here and now when the knowing occurs, at least it would be an absurdity 
to translate this into the negation of meaning to whatever cannot be ex- 
pressed in terms of first-person experience and of experience here and 
now. I impute this absurdity to no one; I would merely urge the necessity 
of avoiding it. 

It is likewise important, in the same connection, to bear in mind what 
have been called the two moments of cognition. It is a fact that past experi- 
ence is a given datum only in the form of memory; the future, only in the 
form of imagination. And the reports of others are data for the knower 
only in that form in which they lie within the egocentric predicament. 
Hence any idea which can occur with cognitive significance must be a 
construction by the knower, ultimately in terms of first-person present 
data. These predicaments, however, are limitations of the moment of 
entertainment. If one should conclude that because the cognizing experi- 
ence must take place within the boundaries of the first-person and the im- 
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mediate, therefore the object of that knowledge, so far as it is genuinely 
known or meant, must also lie within those limits, one would be overlook- 
ing the distinction between the experience which entertains and the 
projected experience which would verify what is thus entertained. The dis- 
tinction of these two is of the essence of cognition as contrasted with 
esthetic enjoyment of the immediate. To identify them would be to reduce 
knowledge and meaning to absurdity. Again, I do not impute to anyone 
this identification of the idea, in terms of immediate data, with the object, 
specifiable in terms of possible experience or experience which is antici- 
pated. I would only urge the desirability of avoiding this fallacy. 

In the time which remains it is a bit absurd even to suggest any bearings 
which the above may be supposed to have upon metaphysical problems. 
But with your indulgence I shall barely mention three such issues. 

One traditional problem of metaphysics is immortality. The hypothesis 
of immortality is unverifiable in an obvious sense. Yet it is an hypothesis 
about our own future experience. And our understanding of what would 
verify it has no lack of clarity. It may well be that, apart from a supposed 
connection with more exigent and mundane problems such as those of 
ethics, this hypothesis is not a fruitful topic of philosophic consideration. 
But if it be maintained that only what is scientifically verifiable has mean- 
ing, then this conception is a case in point. It could hardly be verified by 
science, and there is no observation or experiment which science could 
make, the negative result of which would disprove it. That consideration, 
however, has nothing to do with its meaningfulness as an hypothesis about 
reality. To deny that this conception has an empirical content would be 
as little justified as to deny empirical content to the belief that these hills 
will still be here when we are gone. 

Next let us consider that question about the external world, supposedly 
at issue between idealists and realists. One suspects that the real animus of 
debate between these two parties is, and always has been, a concern with 
the question of an essential relationship between cosmic processes and 
human values; and that if, historically, idealists have sought to capture their 
conclusion on this point by arguments derived from a Berkeleyan or similar 
analysis of knowledge, at least such attempt has been abandoned in current 
discussion. So that this question about the external world, in any easily 
statable form, is probably not pertinent to present controversy. But there 
is one formulation which, if it is too naive to be thus pertinent, at least 
poses an intelligible question about the nature of reality. Let us phrase 
this as a realistic hypothesis: If all minds should disappear from the uni- 
verse, the stars would still go on in their courses. 

This hypothesis is humanly unverifiable. That, however, is merely a 
predicament, which prevents assurance of truth but does not affect mean- 
ing. We can only express or envisage this hypothesis by means of imagina- 
tion, and hence in terms of what any mind like ours would experience if, 
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contrary to hypothesis, any mind should be there. But we do not need to 
commit the Berkeleyan naivete of arguing that it is impossible to imagine 
a tree on a desert island which nobody is thinking of — ^because we are 
thinking of it ourselves. It is entirely meaningful, for example, to think 
of those inventions which nobody has ever thought of, or those numbers 
which no one will ever count; we can even frame the concept of those 
concepts which no one will ever frame. Those who would deny this on 
logical grounds exhibit a sense of paradox of language which is stronger 
than their sense of fact. Furthermore, imagination is sufBcient for em- 
pirical meaning, though it requires perception for verification. I can imagine 
that future time which I shall never perceive; and humans can meaning- 
fully think of that future when humanity may have run its cosmic course 
and all consciousness will have disappeared. It may be that the hypothesis 
of a reality with no sentience to be affected by it is not a particularly 
significant issue; though the idealist might have an interest in it for the 
sake of the light which decision about it would throw upon the nature 
which reality has now. In any case, the fact that it is unverifiable has no 
bearing upon its meaningfulness. Whether this hypothesis is true, is a 
genuine question about the nature of reality. 

Finally, we may turn to the conception of other selves. The importance 
which this topic has for ethics will be obvious. Descartes conceived that 
the lower animals are a kind of automata; and the monstrous supposition 
that other humans are merely robots would have meaning if there should 
ever be a consistent solipsist to make it. The logical positivist does not deny 
that other humans have feelings; he circumvents the issue by a behavioristic 
interpretation of “having feelings”. He points out that your toothache is 
a verifiable object of my knowledge; it is a construction put upon certain 
empirical items which are data for me — your tooth and your behavior. 
My own toothache is equally a construction. Until there are such prior 
constructions as the physical concept “teeth”, from given sense-data, 
neither your toothache nor mine is a possible object of knowledge. And, 
similarly, until there is a construction involving such prior constructions 
as human bodies, there is no own-self or yourself as particular objects of 
knowledge. As knowable things, myself and yourself are equally con- 
structions; and though as constructed objects they are fundamentally 
different in kind, the constructions are coordinate. That experience which 
is the original datum of all such constructions is, in Carnap’s phrase, “with- 
out a subject.” ^^Nevertheless it has that quality or status, characteristic 
of all given experience, which is indicated by the adjective “first-person”. 

With the general manner of this account of our knowledge of ourselves 
and others I think we should agree. But it does not touch the point at 
issue. Suppose I fear that I may have a toothache tomorrow, I entertain a 
conception involving various constructions from present data; my body, 

i^See Der Logische Aufbau der Welt, § 65. 
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teeth, etc. But my present experience, by which I know or anticipate this 
future toothache, is not an experience of an ache. There is here that differ- 
ence which has been noted between the experience which entertains and 
the experience which would verify, to which it implicitly refers. A robot 
could have a toothache, m the sense of having a swollen jaw and exhibit- 
ing all the appropriate behavior; but there would be no pain connected 
with it. The question of metaphysical solipsism is the question whether 
there is any pain connected with your observed behavior indicating tooth- 
ache. The logical positivist claims that this issue has no meaning, because 
there is no empirical content which could verify the non-solipsistic asser- 
tion — that is, no content unless, following his procedure, I identify your 
pain with observable items such as the behavior which exhibits it; in 
which case it is verifiable in the first person. To make this identification, 
however, is to beg precisely the point at issue. 

Let us compare the two cases of your toothache now and my toothache 
tomorrow. I cannot verify your toothache, as distinct from your ob- 
servable behavior, because of the egocentric predicament. But neither can 
I verify my own future toothache — because of the now-predicament. My 
tomorrow’s pain, however, may genuinely be an object of knowledge for 
me now, because a pain may be cognized by an experience in which that 
pain is not a given ingredient. (The imagination of a pain may be painful; 
but it is not the pain anticipated. If it were, all future events which we an- 
ticipate would be happening already.) Your pain I can never verify. But 
when I assert that you are not an automaton, I can envisage what I mean 
—and what makes the difference between the truth and falsity of my asser- 
tion — ^because I can imagine your pain, as distinct from all I can literally 
experience of you, just as I can imagine my own future pain, as distinct 
from the experience in which I now imagine it. 

In the nature of the case I cannot verify you as another center of experi- 
ence distinct from myself. Any verification which I might suppose myself 
to make would violate the hypothesis by being first-person experience. 
But there is nothing to which I can give more explicit empirical content 
than the supposition of a consciousness like mine connected with a body 
like my own. Whether there is any such would be a terribly important 
question about reality if anybody entertained a doubt about the answer. 
Whether you are another mind or only a sleep-walking body is a ques- 
tion of fact. And it cannot be exorcized by definitions— by defining 
‘meaningful’ so as to limit it to the verifiable, and ‘verifiable’ by reference 
to the egocentric predicament. 

This conception of other selves as metaphysical ultimates exemplifies 
the philosophic importance which may attach to a supposition which is 
nevertheless unverifiable on account of the limitations of knowing. Though 
empirical meaning is requisite to theoretical significance — and that con- 
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sideration is of first importance in guarding against verbal nonsense in 
philosophy — ^still the sense in which a supposition is meaningful often 
outruns that in which the assurance of truth, by verification, can genuinely 
be hoped for. In limiting cases like this last question it may even outrun 
the possibility of verification altogether. 



Meaning and V erification * 


MORITZ SCHLICK 


I 


Philosophical questions, as compared with ordinary scientific problems, 
are always strangely paradoxical. But it seems to be an especially strange 
paradox that the question concerning the meaning of a proposition should 
constitute a serious philosophical difficulty. For is it not the very nature 
and purpose of every proposition to express its own meaning^^ In fact, when 
we are confronted with a proposition (in a language familiar to us) we 
usually know its meaning immediately. If we do not, we can have it ex- 
plained to us, but the explanation will consist of a new proposition; and 
if the new one is capable of expressing the meaning, why should not the 
original one be capable of it? So that a snippy person when asked what he 
meant by a certain statement might be perfectly justified in saying, ‘I 
meant exactly what I said!’. 

It is logically legitimate and actually the normal way in ordinary life 
and even in science to answer a question concerning the meaning of a 
proposition by simply repeating it either more distinctly or in slightly 
different words. Under what circumstances, then, can there be any sense 
in asking for the meaning of a statement which is well before our eyes or 
ears? 

Evidently the only possibility is that we have not understood it. And in 
this case what is actually before our eyes or ears is nothing but a series 
of words which we are unable to handle; we do not know how to use it, 
how to ‘apply it to reality’. Such a series of words is for us simply a com- 
plex of signs ‘without meaning’, a mere sequel of sounds or a mere row 
of marks on paper, and we have no right to call it ‘a proposition’ at all; we 
may perhaps speak of it as ‘a sentence’. 

If we adopt this terminology we can now easily get rid of our paradox 
by saying that we cannot inquire after the meaning of a proposition, but 
can ask about the meaning of a sentence, and that this amounts to asking, 
‘What proposition does the sentence stand for?’ And this question is an- 
swered either by a proposition in a language with which we are already 
perfectly familiar; or by indicating the logical rules which will make a 


* Reprinted by kind permission of Mrs. Schlick and the editors from The Philosoph- 
ical Review, 45, 1936. 
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proposition out of the sentence, i.e., will tell us exactly in what circum- 
stances the sentence is to be used. These two methods do not actually differ 
in principle; both of them give meaning to the sentence (transform it 
into a proposition) by locating it, as it were, within the system of a definite 
language; the first method making use of a language which is already in 
our possession, the second one building it up for us. The first method rep- 
resents the simplest kind of ordinary ‘translation’; the second one affords 
a deeper insight into the nature of meaning, and will have to be used in 
order to overcome philosophical difficulties connected with the under- 
standing of sentences. 

The source of these difficulties is to be found in the fact that very often 
we do not know how to handle our own words; we speak or write with- 
\ out having first agreed upon a definite logical grammar which will con- 
stitute the signification of our terms. We commit the mistake of thinking 
that we know the meaning of a sentence (i.e., understand it as a proposi- 
tion) if we. are familiar with all the words occurring in it. But this is not 
sufficient. It will not lead to confusion or error as long as we remain in 
the domain of everyday life by which our words have been formed and to 
which they are adapted, but it will become fatal the moment we try to 
think about abstract problems by means of the same terms without care- 
fully fixing their signification for the new purpose. For every word has a 
definite signification only within a definite context into which it has been 
fitted; in any other context it will have no meaning unless we provide new 
rules for the use of the word in the new case, and this may be done, at 
least in principle, quite arbitrarily. 

Let us consider an example. If a friend should say to me, ‘Take me to a 
country where the sky is three times as blue as in England!’ I should not 
know how to fulfill his wish; his phrase would appear nonsensical to me, 
because the word ‘blue’ is used in a way which is not provided for by 
the rules of our language. The combination of a numeral and the name of 
a color does not occur in it; therefore my friend’s sentence has no mean- 
ing, although its exterior linguistic form is that of a command or a wish. 
But he can, of course, give it a meaning. If I ask him, ‘What do you 
mean by “three times as blue”?’, he can arbitrarily indicate certain defi- 
nite physical circumstances concerning the serenity of the sky which he 
wants his phrase to be the description of. And then, perhaps, I shall be 
able to follow his directions; his wish will have become meaningful for 
me. 

Thus, whenever we ask about a sentence, ‘What does it mean?’, what 
we expect is instruction as to the circumstances in which the sentence is 
to be used; we want a description of the conditions under which the sen- 
tence will form a true proposition, and of those which will make it false. 
The meaning of a word or a combination of words is, in this way, deter- 
mined by a set of rules which regulate their use and which, following 
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Wittgenstein, we may call the rules of their grmmnar^ taking this word in 
its widest sense. 

(If the preceding remarks about meaning are as correct as I am con- 
vinced they are, this will, to a large measure, be due to conversations with 
Wittgenstein which have greatly influenced my own views about these 
matters. I can hardly exaggerate my indebtedness to this philosopher. I 
do not wish to impute to him any responsibility for the contents of this 
article, but I have reason to hope that he will agree with the main sub- 
stance of it.) 

Stating the meaning of a sentence amounts to stating the rules accord- 
ing to which the sentence is to be used, and this is the same as stating the 
way in which it can be verified (or falsified). The meaning of a proposi- 
tion is the method of its verification. 

The ‘grammatical’ rules will partly consist of ordinary definitions, i.e., 
explanations of words by means of other words, partly of what are called 
‘ostensive’ definitions, i.e., explanations by means of a procedure which 
puts the words to actual use. The simplest form of an ostensive definition 
is a pointing gesture combined with the pronouncing of the word, as when 
we teach a child the signification of the sound ‘blue’ by showing a blue 
object. But in most cases the ostensive definition is of a more complicated 
form; we cannot point to an object corresponding to words like ‘because’, 
‘immediate’, ‘chance’, ‘again’, etc. In these cases we require the presence 
of certain complex situations, and the meaning of the words is defined by 
the way we use them in these different situations. 

It is clear that in order to understand a verbal definition we must know 
the signification of the explaining words beforehand, and that the only 
explanation which can work without any previous knowledge is the os- 
tensive definition. We conclude that there is no way of understanding 
any meaning without ultimate reference to ostensive definitions, and this 
means, in an obvious sense, reference to ‘experience’ or ‘possibility of 
verification’. 

This is the situation, and nothing seems to me simpler or less question- 
able. It is this situation and nothing else that we describe when we affirm 
that the meaning of a proposition can be given only by giving the rules 
of its verification in experience. (The addition, ‘in experience’, is really 
superfluous, as no other kind of verification has been defined.) 

This view has been called the “experimental theory of meaning”; but 
it certainly is no theory at all, for the term ‘theory’ is used for a set of 
hypotheses about a certain subject-matter, and there are no hypotheses 
involved in* our view, which proposes to be nothing but a simple state- 
ment of the way in which meaning is actually assigned to propositions, 
both in everyday life and in science. There has never been any other way, 
and it would be a grave error to suppose that we believe we have dis- 
covered a new conception of meaning which is contrary to common 
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opinion and which we want to introduce into philosophy. On the contrary, 
our conception is not only entirely in agreement with, but even derived 
from, common sense and scientific procedure. Although our criterion of 
meaning has always been employed in practice, it has very rarely been 
formulated in the past, and this is perhaps the only excuse for the attempts 
of so many philosophers to deny its feasibility. 

The most famous case of an explicit formulation of our criterion is 
Einstein’s answer to the question. What do we mean when we speak of 
two events at distant places happening simultaneously? This answer con- 
sisted in a description of an experimental method by which the simul- 
taneity of such events was actually ascertained. Einstein’s philosophical 
opponents maintained — and some of them still maintain — that they knew 
the meaning of the above question independently of any method of veri- 
fication. All I am trying to do is to stick consistently to Einstein’s position 
and to admit no exceptions from it. (Professor Bridgman’s book on The 
Logic of Modern Physics is an admirable attempt to carry out this pro- 
gram for all concepts of physics.) I am not writing for those who think 
that Einstein’s philosophical opponents were right. 

n 

Professor C. I. Lewis, in a remarkable address on “Experience and Mean- 
ing” (published in The Philosophical Reviev), March 1934^), has justly 
stated that the view developed above (he speaks of it as the “empirical- 
meaning requirement”) forms the basis of the whole philosophy of what 
has been called the “logical positivism of the Viennese Circle”. He criticizes 
this basis as inadequate chiefly on the ground that its acceptance would im- 
pose certain limitations upon “significant philosophic discussion” which, 
at some points, would make such discussion altogether impossible and, at 
other points, restrict it to an intolerable extent. 

Feeling responsible as I do for certain features of the Viennese philosophy 
(which I should prefer to call Consistent Empiricism), and being of the 
opinion that it really does not impose any restrictions upon significant 
philosophizing at all, I shall try to examine Professor Lewis’ chief argu- 
ments and point out why I think that they do not endanger our position 
— at least as far as I can answer for it myself. All of my own arguments 
will be derived from the statements made in section I. 

Professor Lewis describes the empirical-meaning requirement as de- 
manding “that any concept put forward or any proposition asserted shall 
have a definite denotation; that it shall be intelligible not only verbally 
and logically but in the further sense that one can specify those empirical 
items which would determine the applicability of the concept or con- 
stitute the verification of the proposition” (loc, ciu 125 2). Here it 

1 [Reprinted in this collection.] 

* [P. 128 of this volume.] 
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seems to me that there is no justification for the words “but in the further 
sense . . i.e., for the distinction of two (or three?) senses of intelligi- 

bility. The remarks in section I show that, according to our opinion, 
‘verbal and logical’ understanding consists in knowing how the propo- 
sition in question could be verified. For, unless we mean by ‘verbal under- 
standing’ that we know how the words are actually used, the term could 
hardly mean anything but a shadowy feeling of being acquainted with 
the woids, and in a philosophical discussion it does not seem advisable to 
call such a feeling ‘understanding’. Similarly, I should not advise that we 
speak of a sentence as being ‘logically intelligible’ when we just feel con- 
vinced that its exterior form is that of a proper proposition (if, e.g. it has 
the form, substantive — copula — adjective, and therefore appears to predi- 
cate a property of a thing). For it seems to me that by such a phrase we 
want to say much morCj namely, that we are completely aware of the 
whole grammar of the sentence, i.e., that we know exactly the circum- 
stances to which it is fitted. Thus knowledge of how a proposition is veri- 
fied is not anything over and above its verbal and logical understanding, 
but is identical with it. It seems to me, therefore, that when we demand 
that a proposition be verifiable we are not adding a new requirement but 
are simply formulating the conditions which have actually always been 
acknowledged as necessary for meaning and intelligibility. 

The mere statement that no sentence has meaning unless we are able 
to indicate a way of testing its truth or falsity is not very useful if we 
do not explain very carefully the signification of the phrases ‘method of 
testing’ and ‘verifiability’. Professor Lewis is quite right when he asks 
for such an explanation. He himself suggests some ways in which it might 
be given, and I am glad to say that his suggestions appear to me to be in 
perfect agreement with my own views and those of my philosophical 
friends. It will be easy to show that there is no serious divergence between 
the point of view of the pragmatist as Professor Lewis conceives it and 
that of the Viennese Empiricist. And if in some special questions they ar- 
rive at different conclusions, it may be hoped that a careful examination 
will bridge the difference. 

How do we define verifiability? 

In the first place I should like to point out that when we say that “a 
proposition has meaning only if it is verifiable” we are not saying “. . . if 
it is verified^ This simple remark does away with one of the chief ob- 
jections; the “here and now predicament,” as Professor Lewis calls it, does 
not exist any more. We fall into the snares of this predicament only if we 
regard verification itself as the criterion of meaning, instead of ‘possibility 
of verification’ ( = verifiability) ; this would indeed lead to a “reduction 
to absurdity of meaning.” Obviously the predicament arises through some 
fallacy by which these two notions are confounded. I do not know if 
Russell’s statement, “Empirical knowledge is confined to what we actually 
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observe” (quoted by Professor Lewis, loc, cit , 130 ®), must be interpreted 
as containing this fallacy, but it would certainly be worth while to discover 
its genesis. 

Let us consider the following argument which Professor Lewis dis- 
cusses (131 ^), but which he does not want to impute to anyone: 

Suppose it maintained that no issue is meaningful unless it can be put to the 
test of decisive verification. And no verification can take place except in the 
immediately present experience of the subject. Then nothing can be meant 
except what is actually present in the experience in which that meaning is enter- 
tained. 

This argument has the form of a conclusion drawn from two premisses. 
Let us for the moment assume the second premiss to be meaningful and 
true. You will observe that even then the conclusion does not follow. 
For the first premiss assures us that the issue has meaning if it can be veri- 
fied; the verification does not have to take place, and therefore it is quite 
irrelevant whether it can take place in the future or in the present only. 
Apart from this, the second premiss is, of course, nonsensical; for what 
fact could possibly be described by the sentence ‘verification can take 
place only in present experience’.^^ Is not verifying an act or process like 
hearing or feeling bored^^ Might we not just as well say that I can hear or 
feel bored only in the present moment? And what could I mean by this? 
The particular nonsense involved in such phrases will become clearer when 
we speak of the ‘egocentric predicament’ later on; at present we are con- 
tent to know that our empirical-meaning postulate has nothing whatever 
to do with the now-predicament. ‘Verifiable’ does not even mean ‘veri- 
fiable here now’; much less does it mean ‘being verified now’. 

Perhaps it will be thought that the only way of making sure of the 
verifiability of a proposition would consist in its actual verification. But 
we shall soon see that this is not the case. 

There seems to be a great temptation to connect meaning and the ‘im- 
mediately given’ in the wrong way; and some of the Viennese positivists 
may have yielded to this temptation, thereby getting dangerously near 
to the fallacy we have just been describing. Parts of Carnap’s Der Logische 
Aufbau der Welt, for instance, might be interpreted as implying that a 
proposition about future events did not really refer to the future at all 
but asserted only the present existence of certain expectations (and, simi- 
larly, speaking about the past would really mean speaking about present 
memories). But it is certain that the author of that book does not hold 
such a view now, and that it cannot be regarded as a teaching of the new 
positivism. On the contrary, we have pointed out from the beginning 
that our definition of meaning does not imply such absurd consequences, 
and when someone asked, “But how can you verify a proposition about 

« [P. 132 of this volume.] 
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a future event^”, we replied, “Why, for instance, by waiting for it to hap- 
pen! ‘Waiting’ is a perfectly legitimate method of verification.” 

^ # 

Thus I think that everybody — including the Consistent Empiricist — 
agrees that it would be nonsense to say, ‘We can mean nothing but the 
immediately given’. If in this sentence we replace the word ‘mean’ by the 
word ‘know’ we arrive at a statement similar to Bertrand Russell’s men- 
tioned above. The temptation to formulate phrases of this sort arises, I 
believe, from a certain ambiguity of the verb ‘to know’ which is the source 
of many metaphysical troubles and to which, therefore, I have often had 
to call attention on other occasions (see, e.g., Allgemeine Erkenntjiislehre 
2nd ed. 1925, § 1 2). In the first place the word may stand simply for ‘being 
aware of a datum’, i.e., for the mere presence of a feeling, a color, a sound, 
etc.; and if the word ‘knowledge’ is taken in this sense the assertion 
‘Empirical knowledge is confined to what we actually observe’ does not 
say anything at all, but is a mere tautology. (This case, I think, would 
correspond to what Professor Lewis calls “identity-theories” of the 
“knowledge-relation.” Such theories, resting on a tautology of this kind, 
would be empty verbiage without significance.) 

In the second place the word ‘knowledge’ may be used in one of the 
significant meanings which it has in science and ordinary life; and in this 
case Russell’s assertion would obviously (as Professor Lewis remarked) 
be false. Russell himself, as is well known, distinguishes between ‘knowl- 
edge by acquaintance’ and ‘knowledge by description’, but perhaps it 
should be noted that this distinction does not entirely coincide with the 
one we have been insisting upon just now. 


Ill 

Verifiability means possibility of verification. Professor Lewis justly 
remarks that to “omit all examination of the wide range of significance 
which could attach to ‘possible verification’, would be to leave the whole 
conception rather obscure” (loc. cit,, 137). For our purpose it suffices to 
distinguish between two of the many ways in which the word ‘possibility’ 
is used. We shall call them ‘empirical possibility’ and ‘logical possibility’. 
Professor Lewis describes two meanings of ‘verifiability’ w^hich corre- 
spond exactly to this difference; he is fully aware of it, and there is hardly 
anything left for me to do but carefully to work out the distinction and 
show its bearing upon our issue. 

I propose to call ‘empirically possible’ anything that does not contra- 
dict the laws of nature. This is, I think, the largest sense in which we may 
speak of empirical possibility; we do not restrict the term to happenings 
which are not only in accordance with the laws of nature but also with 
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the actual state of the universe (where ‘actual’ might refer to the present 
moment of our own lives, or to the condition of human beings on this 
planet, and so forth). If we chose the latter definition (which seems to 
have been in Professor Lewis’ mind when he spoke of “possible experi- 
ence as conditioned by the actual”, loc. cit,, 141 we should not get the 
sharp boundaries we need for our present purpose. So ‘empirical pos- 
sibility’ is to mean ‘compatibility with natural laws’. 

Now, since we cannot boast of a complete and sure knowledge of 
nature’s laws, it is evident that we can never assert with certainty the em- 
pirical possibility of any fact, and here we may be permitted to speak of 
degrees of possibility. Is it possible for me to lift this book.^ Surely! — 
This table? I think so! — ^This billiard table? I don’t think so! — ^This auto- 
mobile? Certainly not! — It is clear that in these cases the answer is given by 
experience y as the result of experiments performed in the past. Any judg- 
ment about empirical possibility is based on experience and will often be 
rather uncertain; there will be no sharp boundary between possibility and 
impossibility. 

Is the possibility of verification which we insist upon of this empirical 
sort? In that case there would be diflferent degrees of verifiability, the 
question of meaning would be a matter of more or less, not a matter of 
yes or no. In many disputes concerning our issue it is the empirical pos- 
sibility of verification which is discussed; the various examples of verifia- 
bility given by Professor Lewis, e.g., are instances of different empirical 
circumstances in which the verification is carried out or prevented from 
being carried out. Many of those who refuse to accept our criterion of 
meaning seem to imagine that the procedure of its application in a special 
case is somewhat like this: A proposition is presented to us ready made, 
and in order to discover its meaning we have to try various methods of 
verifying or falsifying it, and if one of these methods works we have 
found the meaning of the proposition; but if not, we say it has no mean- 
ing. If we really had to proceed in this way, it is clear that the determina- 
tion of meaning would be entirely a matter of experience, and that in many 
cases no sharp and ultimate decision could be obtained. How could we 
ever know that we had tried long enough, if none of our methods were 
successful? Might not future efforts disclose a meaning which we were 
unable to find before^ 

This whole conception is, of course, entirely erroneous. It speaks of 
meaning as if it were a kind of entity inherent in a sentence and hidden in 
it like a nut in its shell, so that the philosopher would have to crack the 
shell or sentence in order to reveal the nut or meaning. We know from 
our considerations in section I that a proposition cannot be given ‘ready 
made’; that meaning does not inhere in a sentence where it might be dis- 
covered, but that it must be bestowed upon it. And this is done by applying 

® [P. 1 41 of this volume.] 
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to the sentence the rules of the logical grammar of our language, as ex- 
plained in section 1 . These rules are not facts of nature which could be 
‘discovered’, but they are prescriptions stipulated by acts of definition. And 
these definitions have to be known to those who pronounce the sentence 
in question and to those who hear or read it. Otherwise they are not con- 
fronted with any proposition at all, and there is nothing they could try to 
verify, because you can’t verify or falsify a mere row of words. You can- 
not even start verifying before you know the meaning, i.e,, before you 
have established the possibility of verification. 

In other words, the possibility of verification which is relevant to 
meaning cannot be of the empirical sort; it cannot be established post 
festum. You have to be sure of it before you can consider the empirical 
circumstances and investigate whether or no or under what conditions 
they will permit of verification. The empirical circumstances are all- 
important when you want to know if a proposition is true (which is the 
concern of the scientist), but they can have no influence on the meaning 
of the proposition (which is the concern of the philosopher). Professor 
Lewis has seen and expressed this very clearly (loc. cit.y 142, first six lines ®), 
and our Vienna positivism, as far as I can answer for it, is in complete 
agreement with him on this point. It must be emphasized that when we 
speak of verifiability we mean logical possibility of verification, and noth- 
ing but this. 

# * * 

I call a fact or a process ‘logically possible’ if it can be described, i.e., if 
the sentence which is supposed to describe it obeys the rules of grammar 
we have stipulated for our language. (I am expressing myself rather in- 
correctly. A fact which could not be described would, of course, not be 
any fact at all; any fact is logically possible. But I think my meaning will 
be understood.) Take some examples. The sentences, ‘My friend died the 
day after tomorrow’; ‘The lady wore a dark red dress which was bright 
green’; ‘The campanile is 100 feet and 1 50 feet high’; ‘The child was naked, 
but wore a long white nightgown’, obviously violate the rules which, in 
ordinary English, govern the use of the words occurring in the sentences. 
They do not describe any facts at all; they are meaningless, because they 
represent logical impossibilities. 

It is of the greatest importance (not only for our present issue but for 
philosophical problems in general) to see that whenever we speak of logi- 
cal impossibility we are referring to a discrepancy between the defini- 
tions of our terms and the way in which we use them. We must avoid 
the severe mistake committed by some of the former Empiricists like Mill 
and Spencer, who regarded logical principles (e.g., the Law of Contra- 
diction) as laws of nature governing the psychological process of think- 

« [P. 141, 11. 20-25, of this volume.] 
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ing. The nonsensical statements alluded to above do not correspond to 
thoughts which, by a sort of psychological experiment, we find ourselves 
unable to think; they do not correspond to any thoughts at alL When we 
hear the words, ‘A tower which is both 100 feet and 150 feet high’, the 
image of two towers of different heights may be in our mind, and we may 
find it psychologically (empirically) impossible to combine the two pic> 
tures into one image, but it is not this fact which is denoted by the words 
‘logical impossibility’. The height of a tower cannot be 100 feet and 150 
feet at the same time; a child cannot be naked and dressed at the same 
time — not because we are unable to imagine it, but because our defini- 
tions of ‘height’, of the numerals, of the terms ‘naked’ and ‘dressed’, are 
not compatible with the particular combinations of those words in our 
examples. ‘They are not compatible with such combinations’ means that 
the rules of our language have not provided any use for such combina- 
tions; they do not describe any fact. We could change these rules, of 
course, and thereby arrange a meaning for the terms ‘both red and green’, 
‘both naked and dressed’; but if we decide to stick to the ordinary defini- 
tions (which reveal themselves in the way we actually use our words) we 
have decided to regard those combined terms as meaningless, i.e., not to 
use them as the description of any fact. Whatever fact we may or may not 
imagine, if the word ‘naked’ (or ‘red’) occurs in its description we have 
decided that the word ‘dressed’ (or ‘green’) cannot be put in its place in 
the same description. If we do not follow this rule it means that we want 
to introduce a new definition of the words, or that we don’t mind using 
words without meaning and like to indulge in nonsense. (I am far from 
condemning this attitude under all circumstances; on certain occasions — 
as in Alice m Wonderland — it may be the only sensible attitude and far 
more delightful than any treatise on Logic, But in such a treatise we have 
a right to expect a different attitude.) 

The result of our considerations is this: Verifiability, which is the suf- 
ficient and necessary condition of meaning, is a possibility of the logical 
order; it is created by constructing the sentence in accordance with the 
rules by which its terms are defined. The only case in which verification 
is (logically) impossible is the case where you have made it impossible by 
not setting any rules for its verification. Grammatical rules are not found 
anywhere in nature, but are made by man and are, in principle, arbitrary; 
so you cannot give meaning to a sentence by discovering a method of 
verifying it, but only by stipulating how it shall be done. Thus logical 
possibility or impossibility of verification is always self-imposed. If we 
utter a sentence without meaning it is always our own fault. 

The tremendous philosophic importance of this last remark will be 
realized when we consider that what we said about the meaning of asser- 
tions applies also to the meaning of questions. There are, of course, many 
questions which can never be answered by human beings. But the im- 
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possibility of finding the answer may be of two different kinds. If it is 
merely empirical in the sense defined, if it is due to the chance circum- 
stances to which our human existence is confined, there may be reason to 
lament our fate and the weakness of our physical and mental powers, but 
the problem could never be said to be absolutely insoluble, and there 
would always be some hope, at least for future generations. For the em- 
pirical circumstances may alter, human facilities may develop, and even 
the laws of nature may change (perhaps even suddenly and in such a way 
that the universe would be thrown open to much more extended investi- 
gation), A problem of this kind might be called practically unanswerable 
or technically unanswerable, and might cause the scientist great trouble, 
but the philosopher, who is concerned with general principles only, would 
not feel terribly excited about it. 

But what about those questions for which it is logically impossible to 
find an answer? Such problems would remain insoluble under all imagina- 
ble circumstances; they would confront us with a definite hopeless Ig- 
norabiwus; and it is of the greatest importance for the philosopher to 
know whether there are any such issues. Now it is easy to see from what 
has been said before that this calamity could happen only if the question 
itself had no meaning. It would not be a genuine question at all, but a 
mere row of words with a question-mark at the end. We must say that 
a question is meaningful, if we can understand it, i.e., if we are able to 
decide for any given proposition whether, if true, it would be an answer 
to our question. And if this is so, the actual decision could only be pre- 
vented by empirical circumstances, which means that it would not be 
logically impossible. Hence no meaningful problem can be insoluble in 
principle. If in any case we find an answer to be logically impossible we 
know that we really have not been asking anything, that what sounded 
like a question was actually a nonsensical combination of words. A genuine 
question is one for which an answer is logically possible. This is one of the 
most characteristic results of our empiricism. It means that in principle there 
are no limits to our knowledge. The boundaries which must be acknowl- 
edged are of an empirical nature and, therefore, never ultimate; they 
can be pushed back further and further; there is no unfathomable mystery 
in the world. 


« # « 

The dividing line between logical possibility and impossibility of veri- 
fication is absolutely sharp and distinct; there is no gradual transition be- 
tween meaning and nonsense. For either you have given the grammatical 
rules for verification, or you have not; tertium non datur. 

Empirical possibility is determined by the laws of nature, but meaning 
and verifiability are entirely independent of them. Everything that I can 
describe or define is logically possible — and definitions are in no way 
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bound up with natural laws. The proposition ‘Rivers flow uphill’ is 
meaningful, but happens to be false because the fact it describes is physically 
impossible. It will not deprive a proposition of its meaning if the conditions 
which I stipulate for its verification are incompatible with the laws of 
nature; I may prescribe conditions, for instance, which could be fulfilled 
only if the velocity of light were greater than it actually is, or if the Law 
of Conservation of Energy did not hold, and so forth. 

An opponent of our view might find a dangerous paradox or even a 
contradiction in the preceding explanations, because on the one hand we 
insisted so strongly on what has been called the ^^empirical-mtaning re- 
quirement”, and on the other hand we assert most emphatically that mean- 
ing and verifiability do not depend on any empirical conditions whatever, 
but are determined by purely logical possibilities. The opponent will ob- 
ject: if meaning is a matter of experience, how can it be a matter of defini- 
tion and logic.^ 

In reality there is no contradiction or difficulty. The word ‘experience’ 
is ambiguous. Firstly, it may be a name for any so-called ‘immediate data’ 
— ^which is a comparatively modern use of the word — and secondly we can 
use it in the sense in which we speak, e.g., of an ‘experienced traveler’, mean- 
ing a man who has not only seen a great deal but also knows how to profit 
from it for his actions. It is in this second sense (by the way, the sense 
the word has in Hume’s and Kant’s philosophy) that verifiability must 
be declared to be independent of experience. The possibility of verifica- 
tion does not rest on any ‘experiential truth’, on a law of nature or any 
other true general proposition, but is determined solely by our defini- 
tions, by the rules which have been fixed for our language, or which we 
can fix arbitrarily at any moment. All of these rules ultimately point to 
ostensive definitions, as we have explained, and through them verifiability 
is linked to experience in the first sense of the word. No rule of expression 
presupposes any law or regularity in the world (which is the condition of 
‘experience’ as Hume and Kant use the word), but it does presuppose data 
and situations, to which names can be attached. The rules of language 
are rules of the application of language; so there must be something to 
which it can be applied. Expressibility and verifiability are one and the 
same thing. There is no antagonism between logic and experience. Not 
only can the logician be an empiricist at the same time; he must be one if 
he wants to understand what he himself is doing. 

« # * 

IV 

Let us glance at some examples in order to illustrate the consequences of 
our attitude in regard to certain issues of traditional philosophy. Take 
the famous case of the reality of the other side of the moon (which is 
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also one of Professor Lewis’ examples). None of us, I think, would be 
willing to accept a view according to which it would be nonsense to 
speak of the averted face of our satellite. Can there be the slightest doubt 
that, according to our explanations, the conditions of meaning are amply 
satisfied in this case? 

I think there can be no doubt. For the question, ‘What is the other side 
of the moon like?’ could be answered, for instance, by a description of 
what would be seen or touched by a person located somewhere behind 
the moon. The question whether it be physically possible for a human 
being — or indeed any other living being — to travel around the moon 
does not even have to be raised here; it is entirely irrelevant. Even if it 
could be shown that a journey to another celestial body were absolutely 
incompatible with the known laws of nature, a proposition about the 
other side of the moon would still be meaningful. Since our sentence 
speaks of certain places in space as being filled with matter (for that is 
what the words ‘side of the moon’ stand for), it will have meaning if 
we indicate under what circumstances a proposition of the form, ‘this place 
is filled with matter’, shall be called true or false. The concept ‘physical 
substance at a certain place’ is defined by our language in physics and 
geometry. Geometry itself is the grammar of our propositions about 
‘spatial’ relations, and it is not very difficult to see how assertions about 
physical properties and spatial relations are connected with ‘sense-data’ 
by ostensive definitions. This connection, by the way, is not such as to 
entitle us to say that physical substance is ‘a mere construction put upon 
sense-data’, or that a physical body is ‘a complex of sense-data’ — unless 
we interpret these phrases as rather inadequate abbreviations of the asser- 
tion that all propositions containing the term ‘physical body’ require for 
their verification the presence of sense-data. And this is certainly an 
exceedingly trivial statement. 

In the case of the moon we might perhaps say that the meaning- 
requirement is fulfilled if we are able to ‘imagine’ (picture mentally) situa- 
tions which would verify our proposition. But if we should say in general 
that verifiability of an assertion implies possibility of ‘imagining’ the as- 
serted fact, this would be true only in a restricted sense. It would not be 
true in so far as the possibility is of the empirical kind, i.e., implying 
specific human capacities. I do not think, for instance, that we can be 
accused of talking nonsense if we speak of a universe of ten dimensions, or 
of beings possessing sense-organs and having perceptions entirely different 
from ours; and yet it does not seem right to say that we are able to 
‘imagine’ such beings and such perceptions, or a ten-dimensional world. 
But we must be able to say under what observable circumstances we should 
assert the existence of the beings or sense-organs just referred to. It is clear 
that I can speak meaningfully of the sound of a friend’s voice without 
being able actually to recall it in my imagination. This is not the place 
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to discuss the logical grammar of the word ‘to imagine’; these few re- 
marks may caution us against accepting too readily a psychological ex- 
planation of verifiability. 

We must not identify meaning with any of the psychological data 
which form the material of a mental sentence (or ‘thought’) in the same 
sense in which articulated sounds form the material of a spoken sentence, or 
black marks on paper the material of a written sentence. When you are do- 
ing a calculation in arithmetic it is quite irrelevant whether you have before 
your mind the images of black numbers or of red numbers, or no visual 
picture at all. And even if it were empirically impossible for you to do any 
calculation without imagining black numbers at the same time, the mental 
pictures of those black marks could, of course, in no way be considered as 
constituting the meaning, or part of the meaning, of the calculation. 

Carnap is right in putting great stress upon the fact (always emphasized 
by the critics of ‘psychologism’) that the question of meaning has noth- 
ing to do with the psychological question as to the mental processes of 
which an act of thought may consist. But I am not sure that he has seen 
with equal clarity that reference to ostensive definitions (which we postu- 
late for meaning) does not involve the error of a confusion of the two 
questions. In order to understand a sentence containing, e.g., the words 
‘red flag’, it is indispensable that I should be able to indicate a situation 
where I could point to an object which I should call a ‘flag’, and whose 
color I could recognize as ‘red’ as distinguished from other colors. But in 
order to do this it is not necessary that I should actually call up the image 
of a red flag. It is of the utmost importance to see that these two things 
have nothing in common. At this moment I am trying in vain to imagine 
the shape of a capital G in German print; nevertheless I can speak about 
it without talking nonsense, and I know I should recognize it if I saw the 
letter. Imagining a red patch is utterly different from referring to an 
ostensive definition of ‘red’. Verifiability has nothing to do with any 
images that may be associated with the words of the sentence in question. 

« « # 

No more difficulty than in the case of the other side of the moon will 
be found in discussing, as another significant example, the question of 
‘immortality’, which Professor Lewis calls, and which is usually called, a 
7netaphy steal problem. I take it for granted that ‘immortality’ is not sup- 
posed to signify never-ending life (for that might possibly be meaningless 
on account of infinity being involved), but that we are concerned with 
the question of survival after ‘death’. I think we may agree with Pro- 
fessor Lewis when he says about this hypothesis: “Our understanding of 
what would verify it has no lack of clarity.” In fact, I can easily imagine, 
e.g., witnessing the funeral of my own body and continuing to exist with- 
out a body, for nothing is easier than to describe a world which differs from 
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our ordinary world only in the complete absence of all data which I 
would call parts of my own body. 

We must conclude that immortality, in the sense defined^ should not 
be regarded as a ‘metaphysical problem’, but is an empirical hypothesis, 
because it possesses logical verifiability. It could be verified by following 
the prescription: ‘Wait until you die!’ Professor Lewis seems to hold that 
this method is not satisfactory from the point of view of science. He 
says (143 0: 

The hypothesis of immortality is unvenfiable in an obvious sense ... if it 
be maintained that only what is scientifically verifiable has meaning, then this 
conception is a case in point. It could hardly be verified by science, and there 
is no observation or experiment which science could make, the negative result 
of which would disprove it. 

I fancy that in these sentences the private method of verification is 
rejected as being unscientific because it would apply only to the individual 
case of the experiencing person himself, whereas a scientific statement 
should be capable of a gejieral proof, open to any careful observer. But I 
see no reason why even this should be declared to be impossible. On the 
contrary, it is easy to describe experiences such that the hypothesis of 
an invisible existence of human beings after their bodily death would be 
the most acceptable explanation of the phenomena observed. These phe- 
nomena, It is true, would have to be of a much more convincing nature 
than the ridiculous happenings alleged to have occurred in meetings of 
the occultists — but I think there cannot be the slightest doubt as to the 
possibility (in the logical sense) of phenomena which would form a scien- 
tific justification of the hypothesis of survival after death, and would 
permit an investigation by scientific methods of that form of life. To be 
sure, the hypothesis could never be established as absolutely true, but it 
shares this fate with all hypotheses. If it should be urged that the souls of 
the deceased might inhabit some supercelestial space where they would 
not be accessible to our perception, and that therefore the truth or falsity 
of the assertion could never be tested, the reply would be that if the 
words ‘supercelestial space’ are to have any meaning at all, that space 
must be defined in such a way that the impossibility of reaching it or of 
perceiving anything in it would be merely empirical, so that some means 
of overcoming the difficulties could at least be described, although it might 
be beyond human power to put them into use. 

Thus our conclusion stands. The hypothesis of immortality is an em- 
pirical statement which owes its meaning to its verifiability, and it has no 
meaning beyond the possibility of verification. If it must be admitted that 
science could make no experiment the negative result of which would 
disprove it, this is true only in the same sense in which it is true for many 
other hypotheses of similar structure — especially those that have sprung 

[P. 142 of this volume.) 
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up from other motives than the knowledge of a great many facts of ex- 
perience which must be regarded as giving a high probability to the 
hypothesis. 

# « « 

The question about the ‘existence of the external world’ will be dis- 
cussed in the next section. 


V 

Let us now turn to a point of fundamental importance and the deep- 
est philosophic interest. Professor Lewis refers to it as the "‘egocentric 
predicament”, and he describes as one of the most characteristic features 
of logical positivism its attempt to take this predicament seriously. It 
seems to be formulated in the sentence (128 ®), “Actually given experience 
is given in the first person”, and its importance for the doctrine of logical 
positivism seems to be evident from the fact that Carnap, in his D^r logische 
Aufbau der Welt, states that the method of this book may be called 
“methodological solipsism”. Professor Lewis thinks, rightly, that the ego- 
centric or solipsistic principle is not implied by our general principle of 
verifiability, and so he regards it as a second principle which, together 
with that of verifiability, leads, in his opinion, to the main results of the 
Viennese philosophy. 

If I may be permitted to make a few general remarks here I should 
like to say that one of the greatest advantages and attractions of true posi- 
tivism seems to me to be the antisolipsistic attitude which characterizes it 
from the very beginning. There is as little danger of solipsism in it as in 
any ‘realism’, and it seems to me to be the chief point of difference between 
idealism and positivism that the latter keeps entirely clear of the ego- 
centric predicament. I think it is the greatest misunderstanding of the 
positivist idea (often even committed by thinkers who called themselves 
positivists) to see in it a tendency towards solipsism or a kinship to sub- 
jective idealism. We may regard Vaihinger’s Philosophy of As If as a 
typical example of this mistake (he calls his book a “System of Idealistic 
Positivism”), and perhaps the philosophy of Mach and Avenarius as one 
of the most consistent attempts to avoid it. It is rather unfortunate that 
Carnap has advocated what he calls “methodological solipsism”, and that 
in his construction of all concepts out of elementary data the “eigen- 
psychische Gegenstande” (for-me entities) come first and form the basis 
for the construction of physical objects, which finally lead to the concept 
of other selves; but if there is any mistake here it is chiefly in the termi- 
nology, not in the thought. “Methodological solipsism” is not a kind of 
solipsism, but a method of building up concepts. And it must be borne in 
mind that the order of construction which Carnap recommends — ^begin- 

8 [P. 130 of this volume.] 
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ning with “for~me entities” — is not asserted to be the only possible one. 
It would have been better to have chosen a different order, but in principle 
Carnap was well aware of the fact that original experience is ‘‘without 
a subject” (see Lewis, loc. cit», 145 ®). 

The strongest emphasis should be laid on the fact that primitive experi- 
ence is absolutely neutral or, as Wittgenstein has occasionally put it, that 
immediate data “have no owner”. Since the genuine positivist denies (with 
Mach, etc.) that original experience “has that quality or status, character- 
istic of all given experience, which is indicated by the adjective ‘first 
person’ ” (loc. cit.y 145 he cannot possibly take the ‘egocentric predica- 
ment’ seriously; for him this predicament does not exist. To see that primi- 
tive experience is not first-person experience seems to me to be one of the 
most important steps which philosophy must take towards the clarification 
of its deepest problems. 

The unique position of the ‘self’ is not a basic property of all experi- 
ence, but is itself a fact (among other facts) of experience. Idealism (as 
represented by Berkeley’s = percipp^ or by Schopenhauer’s “Die 
Welt ist meine Vorstellung”) and other doctrines with egocentric tend- 
encies commit the great error of mistaking the unique position of the ego, 
which is an empirical fact, for a logical, a prion truth, or, rather, substitut- 
ing the one for the other. It is worth while to investigate this matter and 
analyse the sentence which seems to express the egocentric predicament. 
This will not be a digression, for without the clarification of this point it 
will be impossible to understand the basic position of our empiricism. 

How does the idealist or the solipsist arrive at the statement that the 
world, as far as I know it, is ‘my own idea’, that ultimately I know nothing 
but the ‘content of my own consciousness’? 

Experience teaches that all immediate data depend in some way or 
other upon those data that constitute what I call ‘my body’. All visual data 
disappear when the eyes of this body are closed; all sounds cease when 
its ears are stuffed up; and so on. This body is distinguished from the 
‘bodies of other beings’ by the fact that it always appears in a peculiar 
perspective (its back or its eyes, for instance, never appear except in a 
looking glass) ; but this is not nearly so significant as the other fact that 
the quality of all data is conditioned by the state of the organs of this 
particular body. Obviously these two facts — and perhaps originally the 
first one — ^form the only reason why this body is called ‘my’ body. The 
possessive pronoun singles it out from among other bodies; it is an ad- 
jective which denotes the uniqueness described. 

The fact that all data are dependent upon ‘my’ body (particularly those 
parts of it which are called ‘sense-organs’) induces us to form the concept 
of ‘perception’. We do not find this concept in the language of unsophis- 
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ticated, primitive people; they do not say, ‘I perceive a tree’, but simply, 
‘there is a tree’. ‘Perception’ implies the distinction between a subject 
which perceives and an object which is perceived. Originally the per- 
ceiver is the sense-organ or the body to which it belongs, but since the 
body itself — including the nervous system — ^is also one of the perceived 
things, the original view is soon ‘corrected’ by substituting for the per- 
ceiver a new subject, which is called ‘ego’ or ‘mind’ or ‘consciousness’. 
It IS usually thought of as somehow residing in the body, because the sense- 
organs are on the surface of the body. The mistake of locating conscious- 
ness or mind inside the body (‘in the head’), which has been called “intro- 
jection” by R. Avenarius, is the main source of the difficulties of the 
so-called ‘mind-body problem’. By avoiding the error of intro jection we 
avoid at the same time the idealistic fallacy which leads to solipsism. It is 
easy to show that intro jection i$ an error. When I see a green meadow the 
‘green’ is declared to be a content of my consciousness, but it certainly 
is not inside my head. Inside my skull there is nothing but my brain; and 
if there should happen to be a green spot in my brain, it would obviously 
not be the green of the meadow, but the green of the brain. 

But for our purpose it is not necessary to follow this train of thought; 
it is sufficient to restate the facts clearly. 

It is a fact of experience that all data depend in some way or other upon 
the state of a certain body which has the peculiarity that its eyes and its 
back are never seen (except by means of a mirror). It is usually called 
‘my’ body; but here, in order to avoid mistakes, I shall take the liberty 
of calling it the body ‘M’. A particular case of the dependence just men- 
tioned is expressed by the sentence, ‘I do not perceive anything unless 
the sense-organs of the body M are affected’. Or, taking a still more 
special case, I may make the following statement: 

‘I feel pain only when the body M is hurt.’ (P) 

I shall refer to this statement as ‘proposition P’. 

Now let us consider another proposition (Q): 

‘I can feel only my pain.’ (Q) 

The sentence Q may be interpreted in various ways. Firstly ^ it may be 
regarded as equivalent to P, so that P and Q would just be two different 
ways of expressing one and the same empirical fact. The word ‘can’ oc- 
curring in Q would denote what we have called ‘empirical possibility’, and 
the words ‘I’ and ‘my’ would refer to the body M. It is of the utmost im- 
portance to realize that in this first interpretation Q is the description of 
a fact of experience, i.e., a fact which we could very well imagine to be 
different. 

We could easily imagine (here I am closely following ideas expressed 
by Mr. Wittgenstein) that I experience a pain every time the body of my 
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friend is hurt, that I am gay when his face bears a joyful expression, that 
I feel tired after he has taken a long walk, or even that I do not see any- 
thing when his eyes are closed, and so forth. Proposition Q (if interpreted 
as being equivalent to P) denies that these things ever happen; but if they 
did happen, Q would be falsified. Thus we indicate the meaning of Q 
(or P) by describing facts which make Q true and other facts that 
would make it false. If facts of the latter kind occurred our world would 
be rather different from the one in which we are actually living; the 
properties of the ‘data’ would depend on other human bodies (or per- 
haps only one of them) as well as upon the body M. 

This fictitious world may be empirically impossible, because incom- 
patible with the actual laws of nature — though we cannot at all be sure 
of this — but it is logically possible, because we were able to give a descrip- 
tion of It. Now let us for a moment suppose this fictitious world to be 
real. How would our language adapt itself to it> It might be done in two 
different ways which are of interest for our problem. 

Proposition P would be false. As regards Q, there would be two pos- 
sibilities. The first is to maintain that its meaning is still to be the same as 
that of P. In this case Q would be false and could be replaced by the 
true proposition, 

‘I can feel somebody else’s pain as well as my own.’ (R) 

R would state the empirical fact (which for the moment we suppose to 
be true) that the datum ‘pain’ occurs not only when M is hurt, but also 
when some injury is inflicted upon some other body, say, the body ‘O’. 

If we express the supposed state of affairs by the proposition R, there 
will evidently be no temptation and no pretext to make any ‘solipsistic’ 
statement. Aly body — which in this case could mean nothing but ‘body 
M’ — would still be unique in that it would always appear in a particular 
perspective (with invisible back, etc.), but it would no longer be unique 
as being the only body upon whose state depended the properties of all 
other data. And it was only this latter characteristic which gave rise to 
the egocentric view. The philosophic doubt concerning the ‘reality of 
the external world’ arose from the consideration that I had no knowl- 
edge of that world except by perception, i.e., by means of the sensitive 
organs of my body. If this is no longer true, if the data depend also on 
other bodies O (which differ from M in certain empirical respects, but not 
in principle), then there will be no more justification in calling the data 
^my own’; other individuals O will have the same right to be regarded as 
owners or proprietors of the data. The sceptic was afraid that other bodies 
O might be nothing but images owned by the ‘mind’ belonging to the 
body M, because everything seemed to depend on the state of the latter; 
but under the circumstances described there exists perfect symmetry be- 
tween O and M; the egocentric predicament has disappeared. 
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You will perhaps call my attention to the fact that the circumstances 
we have been describing are fictitious, that they do not occur in our real 
world, so that in this world, unfortunately, the egocentric predicament 
holds its sway. I answer that I wish to base my argument only on the 
fact that the difference between the two words is merely empirical, i.e., 
proposition P just happens to be true in the actual world as far as our ex- 
perience goes. Its denial does not even seem to be incompatible with the 
known laws of nature; the probability which these laws give to the falsity 
of P is not zero. 

Now if we still agree that proposition Q is to be regarded as identical 
with P (which means that ‘my’ is to be defined as referring to M), the 
word ‘can’ in Q will still indicate empirical possibility. Consequently, if a 
philosopher tried to use Q as the basis of a kind of solipsism, he would have 
to be prepared to see his whole construction falsified by some future ex- 
perience. But this is exactly what the true solipsist refuses to do. He con- 
tends that no experience whatever could possibly contradict him, because 
it would always necessarily have the peculiar for-me character, which 
may be described by the ‘egocentric predicament’. In other words, he is 
well aware that solipsism cannot be based on Q as long as Q is, by definition, 
nothing but another way of expressing P. As a matter of fact, the solipsist 
who makes the statement Q attaches a different meaning to the same words; 
he does not wish merely to assert P, but he intends to say something en- 
tirely different. The difference lies in the word ‘my’. He does not want 
to define the personal pronoun by reference to the body M, but uses it in 
a much more general way. This leads us to ask: What meaning does he give 
to the sentence Q? 

Let us examine this second interpretation which may be given to Q. 

The idealist or solipsist who says, ‘I can feel only my own pain’, or, 
more generally, ‘I can be aware only of the data of my own consciousness’, 
believes that he is uttering a necessary, self-evident truth which no pos- 
sible experience can force him to sacrifice. He will have to admit the pos- 
sibility of circumstances such as those we described for our fictitious 
world; but, he will say, even if I feel pain every time when another body 
O is hurt, I shall never say, ‘I feel O’s pain’, but always, ‘My pain is in 
O’s body’. 

We cannot declare this statement of the idealist to be false; it is just a 
different way of adapting our language to the imagined new circum- 
stances, and the rules of language are, in principle, arbitrary. But, of course, 
some uses of our words may recommend themselves as practical and well 
adapted; others may be condemned as misleading. Let us examine the 
idealist’s attitude from this point of view. 

He rejects our proposition R and replaces it by the other one; 

‘I can feel pain in other bodies as well as in my own.’ (S) 
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He wants to insist that any pain I feel must be called my pain, no matter 
where it is felt, and in order to assert this he says: 

‘I can feel only my pain/ (T) 

Sentence T is, as far as the words are concerned, the same as Q. I have 
used slightly different signs by having the words ‘can’ and ‘my’ printed 
in italics, in order to indicate that, when used by the solipsist, these two 
words have a signification which is different from the signification they 
had in Q when we interpreted Q as meaning the same as P. In T ‘my pain’ 
no longer means ‘pain in body M’, because, according to the solipsist’s ex- 
planation, ‘my pain’ may also be in another body O; so we must ask: what 
does the pronoun ‘my’ signify here? 

It is easy to see that it does not signify anything; it is a superfluous word 
which may just as well be omitted. ‘I feel pain’ and ‘I feel my pain’ are, 
according to the solipsist’s definition, to have identical meaning; the word 
‘my’, therefore, has no function in the sentence. If he says, ‘The pain 
which I feel is my pain’, he is uttering a mere tautology, because he has 
declared that whatever the empirical circumstances may be, he will never 
allow the pronouns ‘your’ or ‘his’ to be used in connection with ‘I feel 
pain’, but always the pronoun ‘my’. This stipulation, being independent 
of empirical facts, is a logical rule, and if it is followed, T becomes a 
tautology; the word ‘can’ in T (together with ‘only’) does not denote 
empirical impossibility, but logical impossibility. In other words it would 
not be false, it would be nonsense (grammatically forbidden) to say ‘I 
can feel somebody else’s pain’. A tautology, being the negation of non- 
sense, is itself devoid of meaning in the sense that it does not assert any- 
thing, but merely indicates a rule concerning the use of words. 

We infer that T, which is the second interpretation of Q, adopted by 
the solipsist and forming the basis of his argument, is strictly meaning- 
less. It does not say anything at all, does not express any interpretation of 
the world or view about the world; it just introduces a strange way of 
speaking, a clumsy kind of language, which attaches the index ‘my’ (or 
‘content of my consciousness’) to everything without exception. Solipsism 
is nonsense, because its starting-point, the egocentric predicament, is mean- 
ingless. 

The words T and ‘my’, if we use them according to the solipsist’s pre- 
scription, are absolutely empty, mere adornments of speech. There would 
be no difference of meaning between the three expressions, ‘I feel my pain’; 
‘I feel pain’; and ‘there is pain’. Lichtenberg, the wonderful eighteenth- 
century physicist and philosopher, declared that Descartes had no right 
to start his philosophy with the proposition ‘I think’, instead of saying 
‘it thinks’. Just as there would be no sense in speaking of a white horse 
unless it were logically possible that a horse might not be white, so no 
sentence containing the words ‘I’ or ‘my’ would be meaningful unless we 



MEANING AND VERIFICATION 


167 

could replace them by ‘he’ or ‘his’ without speaking nonsense. But such 
a substitution is impossible in a sentence that would seem to express the 
egocentric predicament or the solipsistic philosophy. 

R and S are not different explanations or interpretations of a certain 
state of affairs which we have described, but simply verbally different 
formulations of this description. It is of fundamental importance to see 
that R and S are not two propositions, but one and the same proposition 
in two different languages. The solipsist, by rejecting the language of R 
and insisting upon the language of S, has adopted a terminology which 
makes Q tautological, transforms it into T. Thus he has made it impos- 
sible to verify or falsify his own statements; he himself has deprived them 
of meaning. By refusing to avail himself of the opportunities (which we 
showed him) to make the statement ‘I can feel somebody else’s pain’ mean- 
ingful, he has at the same time lost the opportunity of giving meaning to 
the sentence ‘I can feel only my own pain’. 

The pronoun ‘my’ indicates possession; we cannot speak of the ‘owner’ 
of a pain — or any other datum — except in cases where the word ‘my’ can 
be used meaningfully, i.e., where by substituting ‘his’ or ‘your’ we would 
get the description of a possible state of affairs. This condition is fulfilled 
if ‘my’ is defined as referring to the body M, and it would also be fulfilled 
if I agree to call ‘my body’ any body in which I can feel pain. In our 
actual world these two definitions apply to one and the same body, but 
that is an empirical fact which might be different. If the two definitions 
did not coincide and if we adopted the second one we should need a 
new word to distinguish the body M from other bodies in which I might 
have sensations; the word ‘my’ would have meaning in a sentence of the 
form ‘A is one of my bodies, but B is not’, but it would be meaningless 
in the statement ‘I can feel pain only in my bodies’, for this would be a 
mere tautology. 

The grammar of the word ‘owner’ is similar to that of the word ‘my’: 
it makes sense only where it is logically possible for a thing to chaiige 
its owner, i.e., where the relation between the owner and the owned object 
is empirical, not logical (‘external’, not ‘internal’). Thus one could say 
‘Body M is the owner of this pain’, or ‘that pain is owned by the bodies 
M and O’. The second proposition can, perhaps, never be truthfully as- 
serted m our actual world (although I cannot see that it would be in- 
compatible with the laws of nature), but both of them would make sense. 
Their meaning would be to express certain relations of dependence be- 
tween the pain and the state of certain bodies, and the existence of such a 
relation could easily be tested. 

The solipsist refuses to use the word ‘owner’ in this sensible way. He 
knows that many properties of the data do not depend at all upon any 
states of human bodies, viz., all those regularities of their behavior that can 
be expressed by ‘physical laws’; he knows, therefore, that it would be 
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wrong to say ‘my body is the owner of everything’, and so he speaks of a 
‘self’, or ‘ego’, or ‘consciousness’, and declares this to be the owner of every- 
thing. (The idealist, by the way, makes the same mistake when he asserts 
that we know nothing but ‘appearances’.) This is nonsense because the 
word ‘owner’, when used in this way, has lost its meaning. The solipsistic 
assertion cannot be verified or falsified, it will be true by definition, what- 
ever the facts may be; it simply consists in the verbal prescription to add 
the phrase ‘owned by Me’ to the names of all objects, etc. 

Thus we see that unless we choose to call our body the owner or bearer 
of the data — which seems to be a rather misleading expression — wc have 
to say that the data have no ovoner or bearer. This neutrality of experience 
— as against the subjectivity claimed for it by the idealist — is one of the 
most fundamental points of true positivism. The sentence ‘All experience 
is first-person experience’ will either mean the simple empirical fact that all 
data are in certain respects dependent on the state of the nervous system 
of my body M, or it will be meaningless. Before this physiological fact is 
discovered, experience is not ‘my’ experience at all, it is self-sufficient and 
does not ‘belong’ to anybody. The proposition ‘The ego is the centre of 
the world’ may be regarded as an expression of the same fact, and has 
meaning only if it refers to the body. The concept of ‘ego’ is a construc- 
tion put upon the same fact, and we could easily imagine a world in 
which this concept would not have been formed, where there would be 
no idea of an iossurmountable barrier between what is inside the Me and 
what is outside of it. It would be a world in which occurrences like those 
corresponding to proposition R and similar ones were the rule, and in 
which the facts of ‘memory’ were not so pronounced as they are in our 
actual world. Under those circumstances we should not be tempted to 
fall into the ‘egocentric predicament’, but the sentence which tries to ex- 
press such a predicament would be meaningless under a?iy circumstances. 

« « * 

After our last remarks it will be easy to deal with the so-called problem 
concerning the existence of the external world. If, with Professor Lewis 
(143 we formulate the ‘realistic’ hypothesis by asserting, “If all minds 
should disappear from the universe, the stars would still go on in their 
courses”, we must admit the impossibility of verifying it, but the impos- 
sibility is merely empirical. And the empirical circumstances are such 
that we have every reason to believe the hypothesis to be true. We are as 
sure of it as of the best founded physical laws that science has discovered. 

As a matter of fact, we have already pointed out that there are certain 
regularities in the world which experience shows to be entirely inde- 
pendent of what happens to human beings on the earth. The laws of mo- 
tion of the celestial bodies are formulated entirely without reference 

[P. 142 of this volume.] 
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to any human bodies, and this is the reason why we are justified in main- 
taining that they will go on in their courses after mankind has vanished 
from the earth. Experience shows no connection between the two kinds 
of events. We observe that the course of the stars is no more changed by 
the death of human beings than, sav, by the eruption of a volcano, or 
by a change of government in China. Why should we suppose that there 
would be any difference if all living beings on our planet, or indeed every- 
where in the universe, were extinguished? There can be no doubt that on 
the strength of empirical evidence the existence of living beings is no 
necessary condition for the existence of the rest of the world. 

The question ‘Will the world go on existing after I am dead^’ has no 
meaning unless it is interpreted as asking ‘Does the existence of the stars 
etc. depend upon the life or death of a human being?’, and this question 
is answered in the negative by experience. The mistake of the solipsist 
or idealist consists in rejecting this empirical interpretation and looking 
for some metaphysical issue behind it; but all their efforts to construct a 
new sense of the question end only in depriving it of its old one 

It will be noticed that I have taken the liberty of substituting the phrase 
‘if all living beings disappeared from the universe’ for the phrase ‘if all 
7ninds disappeared from the universe’. I hope it will not be thought that 
I have changed the meaning of the issue by this substitution. I have avoided 
the word ‘mind’ because I take it to signify the same as the words ‘ego’ or 
‘consciousness’, which we have found to be so dark and dangerous. By 
living beings I meant beings capable of perception, and the concept of 
perception had been defined only by reference to living bodies^ to physical 
organs. Thus I was justified in substituting ‘death of living beings’ for ‘dis- 
appearance of minds’. But the arguments hold for any empirical defini- 
tion one may choose to give for ‘mind’. I need only point out that, accord- 
ing to experience, the motion of the stars, etc., is quite independent of all 
‘mental’ phenomena such as feeling joy or sorrow, meditating, dreaming, 
etc.; and we may infer that the course of the stars would not be affected if 
those phenomena should cease to exist. 

But is it true that this inference could be verified by experience? Em- 
pirically it seems to be impossible, but we know that only logical pos- 
sibility of verification is required. And verification without a ‘mind’ is 
logically possible on account of the ‘neutral’, impersonal character of ex- 
perience on which we have insisted. Primitive experience, mere existence 
of ordered data, does not presuppose a ‘subject’, or ‘ego’, or ‘Me’, or 
‘mind’; it can take place without any of the facts which lead to the forma- 
tion of those concepts; it is not an experience of anybody. It is not difficult 
to imagine a universe without plants and animals and human bodies (in- 
cluding the body M), and without the mental phenomena just referred to: 
it would certainly be a ‘world without minds’ (for what else could de- 
serve this name?), but the laws of nature might be exactly the same as in 



1 70 MEANINGFULNESS AND CONFIRMATION 

our actual world. We could describe this universe in terms of our actual 
experience (we would only have to leave out all terms referring to human 
bodies and emotions); and that is sufficient to speak of it as a world of pos- 
sible experience. 

The last considerations may serve as an example of one of the main 
theses of true positivism: that the naive representation of the world, as 
the man in the street sees it, is perfectly correct; and that the solution of 
the great philosophical issues consists in returning to this original world- 
view, after having shown that the troublesome problems arose only from 
an inadequate description of the world by means of a faulty language. 



Messrs. Schlick and Ayer on Immortality * 

VIRGIL C. ALDRICH 


These remarks do not aim at the final solution of a problem, but rather 
at a clear formulation of a problem. They are designed to stimulate a dis- 
cussion which may throw light on a methodological issue which is still 
in the dark. Furthermore, though there may seem to be an air of im- 
pertinence about them, considering the recent tragic death of Mr. Schlick, 
they are intended, quite to the contrary, as a diffident reminder of the 
important work of that great man. . . . 

Ayer writes: “The questions with which philosophy is concerned are 
purely logical questions; and although people do in fact dispute about 
logical questions, such disputes are always unwarranted. ... In all such 
cases we may be sure that one party to the dispute has been guilty of a 
miscalculation which a sufficiently close scrutiny of the reasoning will 
enable us to detect” (Language, Truth and Logic, 209, 210). 

We are all familiar with the dispute among the logical analysts them- 
selves concerning the sort of verification to which “protocol” state- 
ments are subject, the ‘leftists’ or Carnapians — Ayer is one of them — 
holding that they are corrigible, and the ‘rightists’ or Wittgensteinians — 
of which group Schlick is a member — holding that such statements are 
unquestionably true. But not all of us are aware that this difference 
of opinion appears, in another quarter of the general theory of logical 
positivism, as a disagreement as to what “sentences” make empirical 
sense. The leftist contention that every significant sentence is modified 
at least in part by the logical syntax of the language (or by definition 
in a special sense) and the rightist belief that the meaning and truth 
of some sentences are ascertained by purely empirical considerations, 
result in an interesting civil war within the positivists’ camp. Fortu- 
nately, Schlick and Ayer have both investigated statements concerning 
immortality. Let us take this as a test-case and review their conflicting 
treatments of it, to substantiate our suspicion of too much flexibility 
in their theory of meaning. Perhaps we can, in the spirit of Ayer’s 
statement quoted above, comment on the issue in a manner which will 
help us to decide who has been “guilty of a miscalculation”. 

* Reprinted by kind permission of the author and the editors from The Philosophical 
Review, 47, 1938. 
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We begin with some quotations from Schlick: “I can easily imagine, 
e.g., witnessing the funeral of my own body, for nothing is easier than 
to describe a world which differs from our ordinary world only in the 
complete absence of all data which I would call parts of my own body. 
We must conclude that immortality [as simply survival, not eternal 
life, after death] should not be regarded as a metaphysical problem, but 
as an empirical hypothesis, because it possesses logical verifiability [is 
verifiable r/2 prhicipley' {Philosophical Review, July 1936, p. 356^). Con- 
tinuing: “There cannot be the slightest doubt as to the possibility (in 
the logical sense) of phenomena which would form a scientific )ustifica- 
tion of the hypothesis of survival after death, and would permit an in- 
vestigation by scientific methods of that form of life” {op, cit,, 357 ^). 

In flat opposition to all this, Ayer says: “It is self-contradictory to 
speak of a man as surviving the annihilation of his body. For that which 
is supposed to survive ... is not the empirical self [which is incon- 
ceivable apart from the body] but a metaphysical entity — the soul. And 
this metaphysical entity, concerning which no genuine hypothesis can 
be formulated, has no logical connection whatsoever with the self” {op. cit., 
198). Ayer achieves this result by giving a depiition of the self and per- 
sonal identity which involves a reference to somatic sense-contents (194) 
and, since definitions are analytic or tautologous and therefore incon- 
trovertible, it is a contradiction in terms to speak of a bodiless self. 

Now Schlick also, in his analysis of solipsism {op. cit., 358-367 ^), as- 
serts a connection between the conscious self and its body, but only ai^ 
a?i empirical fact. He does not define consciousness with its sensory ele- 
ments in terms which link it logically, i.e., necessarily, with a body. Thus 
he can, with empirical significance, assert the sentence, “Consciousness 
sometimes survives bodily annihilation”, since he can imagine such a state 
of affairs. Such a circumstance is therefore logically possible, not logically 
self-contradictory. 

Presumably, Ayer would challenge Schlick to make empirically intelli- 
gible his concept of a bodiless self. Schlick need only reiterate that his 
conscious self or his field of consciousness as bodiless would have the 
same sensory components it now has, with the exception of only the bodily 
sensa. And it is easy to imagine such a self, as in the case of witnessing 
the funeral of his own body or even the complete annihilation of his own 
body. Schlick might point out, furthermore, that just as Ayer has made 
empirical sense of the assertion that a material thing exists independently 
of any conscious self or mind (p, 234 of Language, Truth and Logic), 
so, by allowing for possible sense contents and hypothetical constructions 
of them, the assertion of immortality is a significant empirical hypothesis, 

^ [Pp. 159!. of this volume.] 

2 [P. 160 of this volume.] 

® [Pp. 161 ff, of this volume.] 
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even if it be actually false. In short, it is a proposition, not a pseudo- 
proposition. 

We do not care to assume the embarrassing role of judge of this dispute 
between two logical analysts, both of whom are by profession special- 
ists in arbitration. We shall adopt the more prudent procedure of indicat- 
ing what we consider to be some of the steps to be taken toward the solu- 
tion of the difficulty. 

First, Ayer must make good his contention that the above dispute is 
purely logical, to be settled by a more careful “calculation” on the part of 
Schlick. When he has done this, Ayer must further show that his “defini- 
tion” of the empirical self and personal identity in terms involving bodily 
sensa is the only one compatible with the linguistic conventions of English- 
speaking people or the only one making empirical sense in that reference- 
frame. (Ayer shows at every turn that he is very anxious to entertain 
only such definitions as are compatible with actual linguistic usage. For 
example, he rejects a naturalistic ethics on the ground that a reduction 
of obligation-statements to factual statements violates the ordinary mean- 
ing of ‘ought’. See op. cit., 154.) This step would get him to where it be- 
comes necessary to define “convention” and describe in detail its operation 
upon or through the “creative activity” (217) of the defining agent. The 
need for a syntactical analysis — or empirical description — of the symbol 
“convention” and what it stands for is widely felt among the appraisers of 
the new positivism. (See Miss Stebbing’s review of Ayer’s book in Mind, 
July 1936, p. 364. Also Nagel: “Impressions and Appraisals of Analytic 
Philosophy in Europe”, The Journal of Philosophy, Jan. 16, 1936, p. 45. 
Also Von Juhos: “Empiricism and Physicalism”, in Analysis, June 1935, 
where the issue is raised from the Schlick-group’s point of view.) 

Second, Schlick must find some evidence for the fact that his powers 
of imagination are not supernormal, and then get Ayer to agree that what 
is imaginable is verifiable in principle, hence perhaps factually significant. 
(It appears that Ayer considers the question, ‘What is imaginable.^’ as a 
psychological, not a logical question; since he raises it nowhere in his 
book. And he may be right.) Moreover, if Schlick can successfully repri- 
mand Ayer for having fixed the nature of the body-mind relation by defi- 
nition rather than by empirical observation, they will both be on the way 
to an understanding. Ayer at present believes that all answers to any 
question of the form, ‘What is the nature of x^’ are conventional, tau- 
tologous and in that sense “necessary” definitions (65), such that, in- 
directly if not directly, the solution of the dispute about immortality de- 
pends simply on how “self” is defined. Schlick, with his different estimate 
of the hypothesis of immortality, must show either that the nature of the 
connection between mind and body is incorrectly defined by Ayer or 
that it is not to be determined by definition at all — instead, by empirical 
observation. 
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This survey has been made in the sympathetic belief that the neo- 
positivistic principle, “No meaningful problem can be insoluble in princi- 
ple”, is sound. And it results in the impression that the neo-positivists 
themselves are laboring with a too flexible or inarticulate theory of mean- 
ing and experience. On the one hand, they disagree as to what is em- 
pirically significant; and on the other as to what is cxperienceable. Since 
empirical significance is determined at least in part by what can in princi- 
ple be experienced, the two above considerations are really one. Accord- 
ing to Schlick, simple sense-data are not the only objects of direct 
“ostensive” definitions but also certain “complex situations”, denoted osten- 
sively by such symbols as “immediate”, “chance”, “again”, etc. {op, at,, 
342-343 ^). But Ayer allows only “sense-contents” the status of objects of 
ostensive experience, all else being logical constructions. In short, Schlick 
can “experience”, in a genuine though attenuated sense, being immortal; 
Ayer cannot. What are they going to do about it^ 

As to who is “guilty of a miscalculation” we have not ascertained. Our 
guess is that Schlick’s broader conception of what can be experienced is 
more in accord with actual linguistic usage or convention, but that this 
stand of his is an unconsciously camouflaged departure from the positivistic 
principle of empirical verifiability and meaning. On the other hand, Ayer’s 
narrower conception of the empirical, truer though it be to radical phe- 
nomenalism and radical conventionalism, and more rigorously formulated 
than Schlick’s, makes nonsense of much of what is imagmable in the or- 
dinary sense. And since what can be imagined is very commonly recog- 
nized as empirically significant though not always true, Ayer should either 
( I ) give us better proof that we cannot really imagine such states of ajffairs 
as being immortal, or (2) prove that imagination is not sufficient for 
empirical meaning contrary to general belief, or (3) show that some im- 
aginable states of affairs are empirically significant and others, such as 
immortality, not. 

Any honest philosopher wants, when he puts pen to paper, or opens 
his mouth, to make theoretical sense. The Logical Analysts have awak- 
ened in him the wholesome but dreadful suspicion that maybe he is writing 
or saying nothing. This paralyzes him intellectually. And the paralysis 
will linger until some definite and commonly acceptable criterion of sense 
and nonsense is uncovered. Naturally, he depends on logical analysts — the 
specialists in theory of meaning — for the discovery. The whole of current 
philosophy is feeling and will feel the shock of the failure of the Logical 
Positivists themselves to settle this issue in their own camp. 


* [P. 148 of this volume.] 



Pictorial Meaning and Picture Thinking * 

VIRGIL C. ALDRICH 


1 

Professor Charles W, Morris, in his essay “Empiricism, Religion, and 
Democracy,” writes: 

Imagine a community of men living on a cell in the blood stream of one of 
us, but so small that we have no evidence, direct or indirect, of their existence. 
Imagine further that they themselves are provided with scientific instruments 
of the type we use, and possess a method of science and a body of scientific 
knowledge comparable to ours. One of the bolder of these thinkers proposes that 
the universe they inhabit is a Great Man. Is this hypothesis admissible on scien- 
tific grounds or is it to be laughed down by the Minute Empiricists on the ground 
that it is “metaphysical”.? We Macroscopic Empiricists would at least seem to 
have to favor the hypothesis! But then why at our own level cannot a similar 
hypothesis be raised: namely, that we are parts of a Great Man, the whole of 
our known universe being perhaps but a portion of the Great Blood Stream? 

. . . The liberal empiricist I have championed would side with the Minute 
Empiricists in asserting that the hypothesis is empirically meaningful since the 
properties ascribed to the Great Man would be properties drawn from objects 
that had been observed; he would merely say that in terms of evidence available 
to them this hypothesis was too poorly confirmed to have a place in their system 
of scientific knowledge.^ 

I have quoted Morris at length, because the excerpt highlights the point 
to the examination of which this essay is given, namely, the concept of 
“empirically significant possibilities” and a way of treating it which per- 
sists despite recent refinements in the general theory of meaning — a way I 
take to be inadequate. If as competent a specialist in the theory of signs 
as Morris (and C. I. Lewis) can go wrong on this count, it is little wonder 
that the mistake is such a common one among those who have given the 
matter less systematic attention. The matter concerns a kind of mean- 
ing, or a way of using language, that has not been isolated with sufScient 
rigor from other kinds, the result being a tendency to accommodate it 
under the general category of cognitive sense, to the detriment of both 
kinds, as we shall see. The ill-advised mixture converts both into rene- 
gades that frequently lead inquiry and discussion into an impasse. 

* Reprinted by kind permission of the author and the editors from The Kenyon 
Review, 5, 1943. 

^Conference on Science, Philosophy and Religion, New York, p. 219. 
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Another illustration — and yet others later — ^will help us to detect, isolate, 
and tag the new kind of sense. 

Suppose someone — whom we shall call Typical Tom — says there is a 
little blue devil in his watch. We open it and find nothing but the usual 
mechanism. Tom says the little devil disappears into thin air the moment 
the watch is opened. We then weigh the watch, when it is open and 
again when it is closed, noticing no difference in weight. Tom says the 
little blue imp, like any genuine spirit, is an immaterial and therefore im- 
ponderable substance. Then we observe that the watch keeps time ac- 
curately, which would be unlikely with a blue devil inside, getting its tail 
and legs caught in the gears and hairspring. Well, we can guess what Tom 
says to that. And so on. 

To such a position as Tom’s there are four usual reactions. The first, 
and least cautious, is the assertion that Tom’s blue-devil utterance is 
patently false. But a plainly false expression is, by definition, one that can 
be disproved, and there is no way to disprove, there is no evidence against, 
what Tom says. The second reaction to it is the more cautious objection 
that he’s talking nonsense — making “pure nonsense,” which explains our 
inability to prove the falsity of his utterance. But even little children 
could clearly understand — and be delighted by — ^Tom’s remark, and 
would clamor for its expansion into a story about the little blue devil. 
So evidently Tom has made himself intelligible in some sense. A third 
reaction might be the suggestion that Tom’s utterance is indeed sig- 
nificant but only with motivational or emotive meaning. (In Morris’ own 
terminology, one might say Tom’s expression contains “motivators” or 
“expressors,” but no “referors.”) But Tom correctly points out that, for 
him, the blue-devil utterance did not express a mood or feeling, neither 
was it aimed at getting somebody to do something. 

Suppose now we ask Tom how he knonjos that a little blue devil haunts 
his watch, pointing out that one can imagine the presence or absence of 
anything in it. He then concedes that his original statement, “It is true 
that there is a little blue devil in my watch,” is too strong, and weakens 
it to read, “It is just possible that there is . . . etc.” 

This, I take it, is the position that Morris would assume, adding of 
course, as he did in the Blood Stream case, that the blue-devil hypothesis 
is “too poorly confirmed to have a place in the system of scientific knowl- 
edge.” Moreover, this conclusion seems in general so harmless from any 
point of view — that of the scientist, artist, speculative cosmologist, the- 
ologian, moralist — that it is the one most commonly arrived at. It has, in 
addition, the air of being “liberal,” in as much as it seems to give the 
speculative imagination the important place it apparently has even in the 
field of scientific inquiry. Such difficulties as the position has appear only 
after analysis of meaning has been pressed beyond the province of specific 
interests. For general methodology, pressing the analysis further is crucial 
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and shows the way out of verbal predicaments even on the level of com- 
mon discourse — predicaments that are simply battered down out of the 
way (instead of being solved) by disputants who don’t understand them. 
So let us try to formulate — here necessarily in a rough and popular way — 
certain distinctions. 

The main point we are going to make is that Tom’s utterance, *‘It is 
possible that there is a little blue devil in the watch,” is comparable to the 
expression, “It is possible that please go away.” As the expression “please 
go away” does not make cognitive sense — it is neither true nor false — ^but 
motivational, so the expression “There is a little blue devil in the watch” 
does not make cognitive sense but (what we shall call) pictorial sense. 
Our task now is to so define pictorial meaning as to disengage it from 
the cognitive with which it is so readily confused, and to explain why the 
confusion is so prevalent. With this task we now come to grips. 

Discourse frequently takes a turn that makes argument concerning its 
subject-matter irrelevant. But this happens in at least two quite different 
ways. That there is a grain of sand in the watch is arguable. That there is 
a neutrino in the watch is also appropriately argued. But people would 
naturally refuse even to argue the proposition that the mechanism of the 
watch consists of nothing but thirteen hydrogen atoms, because the propo- 
sition is too plainly false. They would be annoyed with anyone who would 
continue elaborating such a position. This is one way in which argument 
becomes irrelevant. But suppose it were said that the watch is the cosy 
habitat of an army of a million little archers, each armored in mother-of- 
pearl and bearing a bow made of a splinter of diamond, all too small ever to 
be observed; and when the watch is closed it is filled with a soft, iridescent 
radiance — the light of their world; each tick of the watch marks off a day 
in their lives and an hour a life-span; they are unerring marksmen, capable 
in that twilight of knocking the spinning electrons out of their orbits with 
their golden arrows .... 

Now in this case also we would find argument irrelevant, but is it because 
the utterance is too plainly false, or, in Morris’ words, “too poorly con- 
firmed”.^^ This would be an inadequate estimate, since there is no possible 
evidence against the utterance, and it may be “poorly confirmed” in the 
sense that “please go away” is poorly confirmed, neither expression being 
the sort with respect to which the demand for evidence is relevant 

But the important point is that in this case of the archer, far from being 
annoyed at the elaboration of such a position, we 'want more. It is as if the 
sense that is now being made lies in a different dimension of meaning, or 
differs in kind, from that of the expressions concerning the grain of sand, 
the neutrino, and the thirteen hydrogen atoms. We have shifted gears into 
a different form of discourse, which in its own way may be highly intelligi- 
ble and even important (if charged also with emotive and motivational sig- 
nificance) without formulating an empirically significant possibility 
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awaiting confirmation. We shall call such meaning “pictoriar* and we call 
its formulation “picture thinking/’ 

One is tempted to object that all four of the above expressions formu- 
late empirically significant possibilities, the only difference being that the 
archer possibility is so much more picturesque than the others (sand, 
neutrino, etc.) that we naturally incline to contemplate and enjoy it for 
its own sake, thus ignoring the question — which nevertheless remains rele- 
vant — of its truth or falsity. In short, it formulates an empirically sig- 
nificant possibility. 

The answer to this hinges mostly on a terminological issue: people who 
say that a sentence formulates an “empirically possible” state of affairs 
usually mean that it is true or false and that some day it might be con- 
firmed or infirmed. (This, I take it, is what Morris means; it is true or 
false that there are little men on a blood cell in one of us, and if we had 
fine enough instruments and if there are little men on blood cells, we 
would detect their existence, etc.) But the archer-situation has been so 
couched (or could be) as not only to make proof or disproof impossible 
but to make the demand for either irrelevant, while retaining a very clear- 
cut intelligibility of the pictorial sort. We conclude, therefore, that lan- 
guage can be used with the primary intention of expressing or evoking 
pictures (imagery), and in a way that differs from the sign usage that 
formulates empirically significant possibilities. 

So far, our illustrations have involved cases where the pictorial intent 
is so salient as to be fairly readily distinguished from the cognitive or 
empirical. We don’t ordinarily argue the blue devil or archer utterances 
because we “get,” by a kind of linguistic instinct or habitual propriety, 
what the speaker primarily means by them. His primary intention is ob- 
vious, namely, to tease and entertain us (and himself) with pictures that, 
as verbally treated by him, have nothing to do even with possibilities for 
matters of fact. 


II 

But pictorial sense can be made of practically anything, and this may 
be the only kind of sense that is being made even where the aim is to make 
statements about matters of fact. It is in such cases that disputants reach 
an impasse, which blocks them until a distinction is made between the 
pictorial and the cognitive content of the expression in question. Instances 
of such predicaments are common. Let us examine some. 

We are looking at a scarf and “observe” that, in a certain light, it is 
“red.” Typical Tom says that maybe it isn’t “really” red. We call in others 
to take a look, or ourselves look more closely, or even make measurements 
of wave-frequency, etc., getting a confirmation of our judgment. But 
Tom says that what he means by “red” is a visual sensation in each one of 
our minds and, for all we will ever know, no two of these sensations are 
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alike. Yours may actually be blue while mine is green, though both of us 
have been taught to say “red” when we are aware of these color patches 
as data in our minds. 

Now it would be a mistake to say wholesale that Tom is talking non- 
sense. He evidently “means” something by these remarks and, moreover, 
most of us “get” something at the receiver’s end of the communication. 
What is evoked in most of us by the utterance is a set of pictures, such as 
two non-overlapping, translucent spheres (“minds”) inside one of which 
we imagine a tiny blue patch and a green patch in the other, as effects 
of streams of light radiation reaching the spheres from a common external 
source. Then, if we imagine each of these spheres as hovering near the head 
of a human organism which says “red” when the color patch appears in 
its sphere, the picture is complete, and we have understood what Tom 
said. But his primary intention in this case is to say something that might 
be true of matter of fact, something that is “just possible.” Has he suc- 
ceeded in this? The fact that he has not said anything demonstrably false 
must not, it should be remembered, be taken by itself as a sign of his 
having formulated an empirically significant possibility, for reasons noted 
above. An examination of what Tom put across by his utterance shows 
that he has made himself intelligible in the dimension of pictorial mean- 
ing. But that he has made sense of any other than the blue devil kind is 
doubtful. And if, objecting to the picturesque turn we have given his ex- 
pression, he attempts a “literal” interpretation, he will, in this quest for its 
empirical (cognitive) meaning, find himself looking in a dark room for a 
black cat that isn’t there. (“Attempting a literal interpretation” means, of 
course, trying to get the expression coordinated with some matters of fact 
that serve as evidence for or against it; but it has been so worded as to 
preclude this possibility.) It is the function of the philosophical analyst to 
show Tom that, with respect to cognitive significance, he has failed to 
understand himself, since, in that dimension of meaning, he has either said 
nothing, or something so ill-defined as to be unintelligible without pre- 
liminary (and perhaps strange) linguistic conventions. But this, of course, 
does not militate against the intelligibility of the expression in its dimen- 
sion of pictoral significance. 

Current discussion of the dimensions of space provide us with another 
illustration of how one may make pictorial sense only, while intending 
to say something true about matters of fact. People say they “observe” 
up to three dimensions, but can’t even “imagine a fourth. Typical Tom, 
associating the “possible” with the “imaginable, concludes from this that 
the hyperspace theorists don’t know what they are talking about. (Even 
Poincare suggests that someday we may be able, after strenuous exercise, 
to “imagine a fourth dimension,” whereupon non-Euclidean geometry 
will possibly become more “convenient” than the Euclidean.) But this is 
to make the mistake of supposing that when we say, “Space has n dimen- 
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sions,” the pictures evoked by the expression define its cognitive meaning. 
Strictly speaking, the cognitive sense even of the expression, “Space has 
three dimensions,” is left untouched by what one can or can’t imagine: 
what this expression means empirically, through operational definitions, 
is as “unimaginable” as the one about four or more dimensions. Or, put- 
ting it yet another way, the sense in which three dimensions can be “ob- 
served” or “imagined” is precisely the sense in which the fourth dimen- 
sion can be observed or imagined; in both cases, something is to be 
observed that proves or disproves the propositions about space, and in 
the same general way. 

The writings of Jeans and Eddington are a fertile source of illustrations 
of our point about pictorial meaning. “There is a mysterious world out- 
side us to which our minds can never penetrate”; an “inscrutable absolute 
behind appearances,” etc. The analysis of such expressions in the light of 
the distinction made above is obvious, so we shall not here give them 
special attention. Our moral is that one should be on guard against the 
little blue devil, since he can assume many shapes and, if undetected, be- 
devil discourse in a very tantalizing way. 

But special attention should be given something that so far we have 
dealt with only implicitly. From an inspection of linguistic properties or 
grammatical form alone, one cannot safely tell what the primary inten- 
tion of the speaker is. Typical Tom, upon looking into the watch or into 
a Mexican jumping bean and seeing no little blue devils, might well have 
admitted at once that he was wrong. This would show that he not only 
intended to make empirical (factual) sense, but actually did. He was con- 
struing “blue devil” in a factually significant way. On the other hand, 
blue-devil sense (pictorial) might readily be made even of the expression 
about the grain of sand in the watch. Tom might teasingly say, upon not 
observing one inside, that there is one there anyway, only of a peculiar 
invisible sort, etc. This is what we meant by saying that practically any- 
thing can be construed pictorially, in a way that does not limit or define 
even a possible state of affairs for matters of fact. Thus, pictorial sense can 
be made even of objects in the field of sense-perception, and the artist 
makes a profession of this. Morris’ mistake was the initial one of supposing 
that his little-men hypothesis about an object of perception, namely a 
blood cell, formulated an empirically significant possibility. From this 
mistaken assumption he argued the cognitive significance of the hypothesis 
of our being caught in a Cosmic Blood Stream or parts of a Great Man. 

Traditionally, “theory” and “cognition” (knowledge) have meant some- 
thing involving contemplation and spectacle — “vision,” with emphasis 
on picture-thinking and pictorial meaning. This essay would be properly 
doomed to the limbo of all dogmatisms if its thesis were either that the 
words “theory” and “knowledge” and “cognitive significance” cannot 
mean these things, or that pictorially significant sign-usage is unimportant. 
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Its thesis is, rather, that since even the traditional theorists tended to argue 
what they called “theories,” and since pictorial meaning is intrinsically 
non-arguable, as we have seen after isolating it from another sort that is 
arguable, we had better let “theory” and “cognitive meaning” involve this 
latter kind of sense and preclude the former. There is nothing anti-liberal 
in such a proposal. Indeed, it is aimed at liberating both the intellect and 
the imagination each for its special task. It explains, moreover, the sense 
one has of “understanding” an expression before it is in any way cognitively 
coordinated with matters of fact — ^such understanding being a grasp of 
pictorial significance. 

The popular (and half true) notion that even the task of the scientist 
is implemented by a lively imagination here calls for comment. It has been 
noted that we have not, existentially speaking, drawn a line between a 
“field (or realm) of imagination” and a “field of sense-perception,” con- 
fining the scientist to the latter. In fact, we flout the distinction by say- 
ing that, given any item, whether perceived or imagined, then either 
pictorial or cognitive sense can be made of it, according to the way in 
which it is construed and articulated. That is why much of the experi- 
mental work of the great scientist can be (and usually is) of the arm- 
chair variety. Not that he is, in such moments, doing what the poet or 
artist does, but rather that he is articulating imagined states of affairs in 
empirically (factually) significant propositions. This is the crucial differ- 
ence. The notion that the great theorist is necessarily half-poet is mistaken 
and misleading. Of course, he may also be a poet, but not with respect to 
theoretic acumen. Much of the published work of theorists such as Edding- 
ton, Montague, Santayana, and others, great though it is as a provocative 
for thought and imagination, is marred by the failure to distinguish theoriz- 
ing from picture thinking. 



The Scientific World-Perspective * 

KASIMIR AJDUKIEWICZ 


In the following, a line of thought is sketched which, though lacking 
rigor of formulation, is perhaps suitable as it stands for initiating a dis- 
cussion of certain questions which constantly confront us as we work in 
our circle of problems, and which questions can be brought nearer solution 
by a thorough airing. 

Every scientific judgment and every scientific question is composed of 
concepts. These concepts are linguistically pinned down, and constitute 
the meaning of language expressions. Now, the meanings of the expres- 
sions of a language involve certain criteria to which one must conform 
in accepting or rejecting sentences composed of the expressions if one 
is not to do violence to these meanings. We shall call these criteria meaning- 
rules of the language. (In this connection, see K. Ajdukiewicz, “Sprache 
und Sinn”, ErkenntniSy 4, pp. 100 ff.) 

A rule of this kind for the English language demands, for example, that 
one be ready to accept without further ado every sentence of the form 
“Every A is an A”. Should anybody reject a sentence of this form, should 
he, for example, say with conviction “Not every man is a man”, this 
would be an infallible indication that though the person in question made 
use of English syllables, he does not attach to them the meaning which 
belongs to them in the English language. Another meaning-rule of the 
English language states that anyone who has accepted as true a condi- 
tional sentence of the form “If a then b” together with the antecedent 
“a”, and bearing this acceptance in mind rejects the consequent “b” as 
false, can only do this if he does not attach to the connective “if, then” 
its assigned English meaning. A final example: if anyone has a sharp tooth- 
ache and simultaneously denies with conviction the sentence “It hurts”, 
he can only do this if he does not attach to the sentence “It hurts” the 
meaning which belongs to it in English. 

That there exist such meaning-rules seems to me to be perfectly evident. 
Furthermore we tacitly make use of these rules as premises when we note 
that somebody misuses words, that is, employs them otherwise than in their 
prescribed sense. If we suspect somebody of a misuse of a given word, 

* Translated from the German by W. S.; reprinted by kind permission of the author 
and the publisher from ErkennmiSy 6 , 1935. 
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we induce him to answer on certain suppositions (or even without these) 
a question in answering which he will use this word. If the answer to this 
question takes — as we see it — a turn contrary to sense, we see in this fact 
an infallible indication that the person in question has used words in other 
than the prescribed meaning. 

There are three kinds of meaning-rules. To the first kind belong those 
which demand an unconditional readiness to accept certain sentences. 
This is what was done, for example, by the first of the meaning-rules we 
have cited. Meaning-rules of the first kind I call axi07natic meaning-rules^ 
since by them are specified the sentences in a language which have the 
status of axioms. 

Meaning-rules of the second kind demand a readiness to accept certain 
sentences, not unconditionally, but only on the supposition that certain 
other sentences are accepted. Such meaning-rules I call deductive meaning- 
rules^ as by them the modes of deductive inference are determined. In the 
language of symbolic logic, detachment and substitution are examples of 
these modes of inference involved in the meaning of symbols. 

The third kind of meaning-rule demands the readiness to accept cer- 
tain sentences in the presence of certain data of experience. I call such 
rules empirical meaning-rules ^ as by them are specified sentences which 
can be established with certainty, in a purely empirical way. 

The totality of meaning-rules of a language in conjunction with certain 
data of experience sets apart certain sentences of this language together 
with the judgments which constitute their meaning. In the first place, there 
are the sentences which are to be accepted according to the axiomatic 
meaning-rules, and which are set apart by the fact that one cannot reject 
them as false if one attaches to them the meaning which they possess in 
the language in question. In the second place, there are the sentences 
which are set apart by the empirical meaning-rules and the data of experi- 
ence as those which cannot be rejected in the face of those data of experi- 
ence, without violating the meaning which belongs to them in that lan- 
guage. The third class of sentences which are set apart is constituted by 
the totality of those sentences which are derivable in accordance with the 
deductive meaning-rules from the sentences thus set apart by axiomatic 
and empirical meaning-rules. 

The totality of all sentences in a given language which are set apart 
in one or the other of the three ways indicated above by the meaning- 
rules of that language together with certain data of experience, we call 
the world-perspective {corresponding to those experiential data) of that 
language. 

We shall call the totality of the judgments which make up the meaning 
of those sentences which belong to the world-perspective of a language 
(which world-perspective corresponds to certain data of experience) 
the world-perspective {corresponding to these data) of the conceptual 
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apparatus out of which is built the meaning of the expressions of the 
language in question. 

Sentences which belong to the world-perspective of a language con- 
stitute (ultimately, with certain qualifications) the indubitable component 
of the knowledge of anyone who makes use of that language. The sen- 
tences dictated by the axiomatic meaning-rules can under no circumstances 
be rejected as long as they are used in the sense prescribed by the lan- 
guage, The sentences dictated by the empirical meaning-rules can often 
be rejected without violating their meaning, this, however, only when the 
corresponding data of experience are not present. In the presence of such 
data ofi experience, the rejection of these sentences is possible only it 
one attaches to them a meaning other than assigned them in the language 
in question. Those sentences belonging to the world-perspective of a lan- 
guage at which one can arrive from the axiomatic or empirical sentences 
in accordance with deductive meaning-rules can also often be rejected 
without doing violence to their meaning. If, however, one accepts exactly 
those sentences which a deductive meaning-rule coordinates as premises 
with these sentences as conclusions, the latter cannot be rejected without 
doing violence to their meaning. 

In a given language the world-perspective coordinated with a set of 
data of experience is thus made up of sentences which at least potentially 
constitute the unshakeable component of the knowledge which can be 
achieved by making use of this language or its corresponding conceptual 
apparatus. This knowledge, however, need not be restricted to those sen- 
tences already gained in accordance with the meaning-rules of the lan- 
guage; for it can also include sentences which are accepted, although, on 
the basis of the hitherto achieved portion of the world-perspective and 
the hitherto enjoyed data of experience, they are not demanded (nor for- 
bidden) by any meaning-rule of the language. To this class of cognitions 
belong all sentences accepted on the basis of inductive inference. With 
its help, we attempt to piece together by way of anticipation the as yet 
unknown parts of the world-perspective. 

The world-perspective is a function of two factors. On the one hand, 
It depends on the material of experience, which is its foundation; on the 
other hand, it depends on the conceptual apparatus, and the meaning-rules 
that are bound up with it. The first part of this assertion is obvious. The 
second, however, is no less clear. A change in conceptual apparatus is re- 
flected in a change in the problems which one solves on the basis of the 
same data of experience. Different sciences make use of different concep- 
tual structures which can only partially coincide. But even one and tlxe 
same science changes its conceptual apparatus in the course of its his- 
torical development. This change, however, is often concealed by the fact 
that while the concepts are changed, the words remain the same. 

As long as one makes use of a limited conceptual apparatus, which does 
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not exclude an enrichment, one can only arrive, however completely one 
exploits the material of experience, at a world-perspective, and never to a 
complete world-picture. Thus, if anyone limits his conceptual apparatus, 
and rejects certain modes of enriching it, he is putting on blinkers and 
deliberately neglects certain portions of the world-picture; that is to say, 
he contents himself with the contemplation of a selected world-perspective. 

Now it seems to us that science as a whole is taking this course. It 
chooses its conceptual apparatus along certain lines, and rejects every en- 
largement which runs counter to these lines. We shall give examples to 
back up this assertion. 

The conceptual apparatus is determined by the establishment of the 
meaning-rules. Now, meaning-rules can be so chosen that by following 
them on the basis of enjoyed data of experience, or, in other cases, im- 
manently, that is without reference to data of experience, we are led to 
contradiction. We can determine concepts by laying down axiomatic 
and deductive meaning-rules. The building of concepts in formalized de- 
ductive systems proceeds in this manner. However, a conceptual apparatus 
can be constructed along these lines which is associated with meaning- 
rules which lead to contradiction. Science rejects such a building of con- 
cepts, and seizes upon different prescriptions (for example the theory of 
types) in order to protect itself from such conceptual structures which 
lead to contradiction. This, however, is a deliberate restriction of con- 
ceptual apparatus. 

The empirical portion of the scientific conceptual apparatus has arisen 
in a natural way out of the conceptual apparatus of everyday life. The 
latter has, in the course of its development, gone through phases in which 
its employment in relation to the actual data of experience led to contra- 
dictions which are known under the name of the illusions of sense. Once 
there were empirical meaning rules which assigned the sentence “This is 
bent” to the optical data of experience which one has when one looks 
at a bent stick. There was also an empirical meaning-rule which assigned 
the sentence “This is straight” to certain tactual data. Now the following 
of these rules in the case of a stick half immersed in water led to mutually 
incompatible sentences. The rules were therefore discarded, in that these 
concepts, bound up with the rules, were put aside. People, therefore, 
freed themselves from the illusions of sense by restricting the conceptual 
apparatus, as a consequence of which one part of the complete world- 
picture was left out of account. 

The above can perhaps be generalized by saying that we have to do 
with so-called illusions of sense either when the following of certain em- 
pirical meaning-rules in the presence of certain data of experience leads 
directly to contradiction, or when such a contradiction is derivable from 
the sentences dictated by the data of experience with the help of axiomatic 
and deductive meaning-rules — often also with the help of inductive 
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hypotheses. In the latter case, the contradiction could be avoided by the 
rejection of the hypothesis without the need of any narrowing of the 
conceptual apparatus and empirical meaning-rules. If, however, in such 
cases one sees no instantia contraria against the hypothesis, but speaks in- 
stead of “sensory illusion”, this shows that in these cases one had decided 
for a change of empirical meaning-rules, and therefore of conceptual 
apparatus. 

Still another lesson is to be drawn from illusions of sense. There we have 
to do with two sentences arrived at from the data of experience in accord- 
ance with empirical meaning-rules, which in view of other meaning-rules, 
and, finally, of certain hypotheses, lead to contradiction. If one removes 
the contradiction by annulling the authority of the empirical meaning- 
rules, this is usually done in such a way that after the change of meaning- 
rules, one of the two empirical sentences is discarded and the other re- 
tained. Which of the two is retained depends on which fits better in the 
totality of sentences already accepted either on the basis of meaning- 
rules, or as hypotheses. 

This continual and continuous reciprocal accommodation of “facts to 
theories” has set our entire original use of language, which at first was 
connected in a simple and naive way to the material of experience, to 
fluctuating. One would soon find oneself in difficulties if he attempted to 
specify the empirical meaning-rules in accordance with which a certain 
person oriented himself in his use of language. This, however, by no 
means implies that a language, which in accordance with the very con- 
cept of a language must be unambiguously determined by its dictionary, 
its syntax and its meaning stipulations, might have no empirical meaning- 
rules. The impossibility of specifying the empirical meaning-rules which 
hold for the language used by an individual, shows merely that this lan- 
guage usage vacillates between different languages. 

From what we have said it becomes clear, when we consider the human 
effort to gain knowledge, that instead of man being placed, so to speak, 
in front of a heap of factual material with the task of encompassing it by a 
theory, he is rather in the position of hunting for a conceptual apparatus, 
for it is this alone which can give rise to empirical sentences — and with 
its help he obtains only an excerpt of the entire world-picture, obtains, 
that is to say, a world-perspective, which is to satisfy certain conditions. 
We have suggested consistency and systematic order as two such condi- 
tions, to which undoubtedly many others should be added. What we have 
said relates as well to every-day as to scientific knowledge. 

We have thus asserted that science deliberately restricts its conceptual 
apparatus, and among many possible conceptual structures aspires to one 
of a special sort, whereby science renounces a complete world-picture and 
aims instead at only one world-perspective besides which are many others. 

Why does science seek exactly this and not another conceptual appa- 
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ratus? Why does science prefer exactly this world-perspective to the 
others? Perhaps it does this on the ground that only those judgments which 
constitute the world-perspective at which it aims are true, and the judg- 
ments which belong to the other world-perspectives are to be rejected 
as false? To reject a judgment as false can signify one of two things: (i) 
that the same judgment is made with negative assertion, (2) it can mean, 
however, the predication of falsity of the rejected judgment. Now it seems 
to be clear that one can only make a judgment if one makes use of the 
conceptual apparatus corresponding to this judgment. From this it follows 
that one can only reject as false a judgment which belongs to a different 
conceptual apparatus by making a judgment about this judgment in 
which one predicates falsity of it. It is indeed very doubtful whether one 
can predicate falsity of a judgment if the conceptual apparatus of that 
judgment is foreign to us, if, that is to say, we cannot translate the sen- 
tence formulating the judgment into our own language. We cannot, how* 
ever, exclude this as impossible. It may therefore be the case that one 
who employs conceptual apparatus can predicate falsity of judgments 
which belong to the world-perspective of a foreign conceptual apparatus 
B2. This predication, however, occurs either at random, or else it belongs 
to our own world-perspective, and as such it derives its entire value and 
status from the value and status of our own world-perspective. 

We must take into consideration, however, that in opposition to our 
own unfavorable judgment of the sentences of a foreign world-perspective 
there stands a conflicting positive judgment on the part of one who makes 
use of the conceptual apparatus corresponding to that world-perspective. 
For it can be shown that any one who employs conceptual apparatus B, 
provided only that the data of his experience are sufficiently rich, and 
that he has a sufficiently sharp deductive insight, must accept as true every 
judgment which belongs to the world-perspective of his conceptual ap- 
paratus and to which he takes any stand at all. For should he reject a sen- 
tence of his language the meaning of which is constituted by such a judg- 
ment, he would be running counter to meaning-rules of his language, that 
is to say, would be rejecting with that sentence, not the judgment in ques- 
tion, but rather another. In so far, however, as he accepts the judgments 
of his world-perspective as true, he will also, in accordance with the mean- 
ings of the words “true” and “false”, reject the predication of falsity with 
respect to these judgments. (See in this connection K. Ajdukiewicz, “Das 
Weltbild und die Begriffsapparatur”, Erkenntms^ 4, 278 ff.) 

Thus there would stand over and against one another two opposed 
judgments of the truth of a world-perspective. Each of them is itself part 
of a world-perspective. Now the epistemologist takes upon himself the 
role of an impartial umpire. To which of the two world-perspectives shall 
he concede the advantage with respect to truth? Is, however, the epistemol- 
ogist truly an impartial umpire? Is he not also imprisoned in a conceptual 
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apparatus which dictates to him his world-perspective? Even the epistemol- 
ogist cannot speak without a language, cannot think without a conceptual 
apparatus. He will thus make his decision as to truth in a way which 
corresponds to his world-perspective. 

The epistemologist thei*efore is not suited for the role of an impartial 
umpire in the struggle between two world-perspectives for the title of 
truth. Consequently, he should not push forward to assume this role. In- 
stead of this he should set himself another task. He should give his atten- 
tion to the changes which occur in the conceptual apparatus of science 
and in the corresponding world-perspectives, and should seek to ascertain 
the motives which bring these changes about. Perhaps this sequence of 
world-perspectives permits of being conceived as a goal-directed process 
which advances as though someone consciously wished to achieve the goal 
by means of the sequence. The task involved in such a conception of the 
history of science constitutes the sound kernel of the geistes'ivissen- 
schaftlichen (culture-theoretical) understanding of the evolution of 
science. 




THE NATURE OF LOGIC AND MATHEMATICS 




Logic Without Ontology * 

ERNEST NAGEL 


The fact that the world we inhabit exhibits periodicities and regularities 
has been frequently celebrated by poets, philosophers, and men of affairs. 
That frost will destroy a fruit crop, that a convex lens will concentrate 
the heat of the sun, or that populations tend to increase toward a fixed 
maximum, are typical of the uniformities discoverable in innumerable 
sectors of the physical and social environment; and however we may 
formulate such uniformities, no philosophy which construes them as any- 
thing else than discoveries will conform with the long experience of man- 
kind. Every form of naturalism, to whatever extent it may emphasize the 
impermanence of many of these regularities or note the selective human 
activities involved in discovering them, will recognize them as basic fea- 
tures of the world; and even when it attempts to account for them, it 
will do so only by exhibiting a more pervasive, if more subtle, pattern 
in the behavior of bodies. 

Nevertheless, no demonstrable ground has yet been found which can 
guarantee that such regularities will continue indefinitely or that the 
propositions asserting them are necessary. If, as many philosophers have 
maintained, the proper objects of scientific knowledge are principles capa- 
ble of a prion validation, both the history of science and the analysis of 
its methods supply ample evidence to show that no science of nature has 
ever achieved what is thus proclaimed as its true objective. There are, in- 
deed, relatively few practicing scientists today who place any credence 
in arguments claiming to prove that any principle about an identifiable 
subject matter is at once logically necessary and empirical in content. 

No such general agreement can be found, even among lifelong students 
of the subject, concerning the status of various logical and mathematical 
principles constantly employed in responsible inquiries. Indeed, it is diffi- 
cult to ascertain which natural structures, if any, such propositions ex- 
press; and it is often no less difficult to exhibit clearly and without self- 
deception the grounds upon which they are acknowledged. In any event, 
many of the sharp divisions between professed naturalists are centered 
around the different interpretations which they assign to principles as 

* Excerpted and reprinted from Yervant H. Krikorian, Naturalisfn and the Human 
Spirit (Copyright 1944 by Columbia University Press) by kind permission of the 
author. 
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familiar as the so-called “laws of thought/’ the basic assumptions of arith- 
metic or the axioms of geometry. Thus, one classical form of naturalism 
maintains, for example, that the principle of noncontradiction is a neces- 
sary truth which is descriptive of the limiting structure of everything both 
actual and possible; another form of naturalism holds this principle to be a 
contingent, but highly reliable, conclusion based on an empirical study of 
nature; and a third type of naturalism takes this principle to be void of 
factual content and an arbitrary specification for the construction of sym- 
bolic systems. Analogous differences among naturalists occur in their in- 
terpretation of more complicated and recondite mathematical notions. 

Such disagreements among those professing naturalism is not a source 
of embarrassment to them, since naturalism is not a tightly integrated sys- 
tem of philosophy; perhaps the sole bond uniting all varieties of natural- 
ists is that temper of mind which seeks to understand the flux of events 
in terms of the behaviors of identifiable bodies. Nevertheless, a naturalistic 
philosophy must be consistent with its own assumptions. If it professes 
to accept the methods employed by the various empirical sciences for ob- 
taining knowledge about the world, it cannot with consistency claim to 
have a priori insight into the most pervasive structure of things. If it aims 
to give a coherent and adequate account of the various principles employed 
in acquiring scientific knowledge, it cannot maintain that all of them 
are empirical generalizations w’hen some are not subject to experimental 
refutation. And if it admits that logical principles have a recognizable 
function in certain contexts (namely, in inquiry), it cannot consistently 
hold those principles to be completely arbitrary simply on the ground 
that they are void of factual content when considered apart from those 
contexts. 

No one seriously doubts that logic and mathematics are used in specific 
contexts in identifiable ways, however difficult it may be to ascertain 
those ways in any detail. Does it not therefore seem reasonable to attempt 
to understand the significance of logico-mathematical concepts and princi- 
ples in terms of the operations associated with them in those contexts and 
to reject interpretations of their “ultimate meaning” which appear gratui- 
tous and irrelevant in the light of such an analysis^ Such, at any rate, is 
the point of view of the present essay. In what follows, the difficulties and 
futilities of some non-operational interpretations of logical principles will 
first be noted; the limitations of certain naturalistic but narrowly empirical 
approaches to logic will then be discussed; and finally, an operational in- 
terpretation of a small number of logical and mathematical notions will 
be sketched. However, and this is perhaps the common fate of essays such 
as the present one, no more than the outline of an argument will be found 
in the sequel. The present essay contributes no unfamiliar analyses. Its 
sole objective is to make plausible the view that the role of the logico- 
mathematical disciplines in inquiry can be clarified without requiring the 
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invention of a hypostatic subject matter for them; and to suggest that a 
naturalism free from speculative vagaries and committed to a thorough- 
going operational standpoint expresses the temper of modern mathematico- 
experimental science. 


I 

I. Among the principles which Aristotle believed ‘'hold good for every- 
thing that is” and therefore belong to the science of being qua being, he 
counted certain axioms of logic. These principles, according to him, were 
to be asserted as necessary truths and were not to be maintained as 
hypotheses, since “a principle which every one must have who knows 
anything about being is not a hypothesis.” One such principle is that “the 
same attribute cannot at the same time belong and not belong to the same 
subject in the same respect.” 

Aristotle’s formulation of the principle contains the qualification “in 
the same respect.” This qualification is important, for it makes possible the 
defense of the principle against all objections. For suppose one were to 
deny the principle on the ground that an object, a penny for example, is 
both sensibly circular in shape and sensibly noncircular. The standard reply 
to this alleged counterexample is that the penny is circular when viewed 
from a direction perpendicular to its face and noncircular when viewed 
from a direction inclined to the face, and that since the different shapes 
do not occur “in the same respect” the principle has not been invalidated. 
But if one were now to ask for an unequivocal specification, antecedent to 
applying the principle, of a definite “same respect” with regard to the 
penny, so that the principle might then be subjected to a clear-cut test, a 
skillful defender of the principle as an ontological truth would refuse to 
supply the desired stipulation. For he would recognize that if a “respect” 
is first specified, it is always possible to find within that respect a way of 
apparently violating the principle. 

For example, suppose a “same respect” is specified as viewing the penny 
from a direction perpendicular to its face. The penny will, nevertheless, 
subtend an angle of thirty degrees and also an angle of sixty degrees. To 
this, the obvious and proper retort is: “But not at the same distance from 
the face of the penny.” Nevertheless, the principle is saved only by a new 
restriction upon what is to be understood by “the same respect”; the de- 
fender of the principle has altered his mitial specification of what is the 
sa7ne respect. It is, of course, possible, when an attribute is suitably speci- 
fied, to discover a set of conditions under which a thing does not both 
have and not have that attribute. The crucial point is that in specifying 
both the attribute and the conditions, the prmciple is employed as a 
criterion for deciding whether the specification of the attribute is suit- 
able and whether those conditions are in fact sufficiently determinate. 
Because of the manner in which the qualification “the same respect” is 
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used, the principle cannot be put to a genuine test, since no proposed case 
for testing the principle will be judged as admissible which violates the 
principle to be tested. In brief, conformity to the principle is the condi- 
tion for a respect being “the same respect.” ^ 

Analogous comments are relevant for the phrases “same attribute,” “be- 
long,” and “not belong,” which are contained in Aristotle’s formulation 
of the principle. For example, how is one to tell in a disputed instance of 
the principle whether an attribute is “the same” or not? If someone were 
to maintain that a penny has a diameter of of an inch and also a 
diameter of of an inch, he would be told that the assertion is impos- 
sible, because even though the attributes are not “the same,” in predicating 
the former one implicitly excludes the latter; and he would, perhaps, be 
asked whether the measurements were carefully made, whether the same 
system of units was really employed, and so forth. In short, since the asser- 
tion in effect maintains “the same attribute’^ to belong and also not to be- 
long to the same subject, it is absurd. But let us press the question why, if 
the penny has the first of these attributes, it cannot have the other. The 
impossibility is not simply an empirical one, which rests on inductive argu- 
ments; for if it were, the supposition would not be absurd, contrary to the 
hypothesis, that an unexpected observation may one day discover the 
penny’s diameter to have both dimensions. The impossibility arises from 
the fact that we use the expressions “length of inches” and “length 
of inches” in such a way — in part because of the manner in which 
they may have been defined in relation to one another — that each formu- 
lates a different outcome of measurement. We may be sure that no penny 
will ever turn up with a diameter having both dimensions, because what it 
means for the diameter to have one of the attributes of dimension is speci- 
fied in terms of the absence of the other attribute. The principle of con- 
tradiction is impregnable against attack, because the “sameness” and the 
“difference” of attributes are specified in terms of the conformity of at- 
tributes to the principle. 

Accordingly, the interpretation of the principle as an ontological truth 
neglects its function as a norm or regulative principle for introducing 
distinctions and for instituting appropriate linguistic usage. To maintain 
that the principle is descriptive of the structure of antecedently determi- 
nate “facts” or “attributes” is to convert the outcome of employing the 
principle into a condition of its employment. The Aristotelian view is thus 

^ The point at issue involves noting the difference between the following two state- 
ments: “However an attribute is selected, it is possible to find a respect such that a 
given attribute does not at the same time belong and not belong to a given subject 
in that respect,” and “It is possible to find a respect such that, however an attribute 
IS selected, the given attribute does not at the same time belong and not belong to a 
given subject in that respect.” The hypothetical defender of the principle can success- 
fully maintain the first, though not the second, because he undertakes to specify the 
“sameness” of respects only after he has selected an attribute — that is, after the principle 
is used to determine a respect, which will thus automatically satisfy the principle. 
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a gratuitous and irrelevant interpretation of one function of this logical 
law. 

2. More recent advocates of an ontological interpretation of logical 
principles argue their claim in terms of the conception of logical relations 
as invariants of all possible worlds — a conception also sponsored by 
Leibnitz. “Pure logic and pure mathematics,” according to an influential 
proponent of this view, “aim at being true in all possible worlds, not only 
in this higgledy-piggledy job-lot of a world in which chance has imprisoned 
us.” Reason, according to this interpretation, is an investigation into the very 
heart and immutable essence of all things actual and possible: “Mathematics 
takes us into the region of absolute necessity, to which not only the actual 
world but every possible world must conform.” As another version puts 
it, logic is the most general of all the sciences: “Rules of logic are the rules 
of operation or transformation according to which all possible objects, 
physical, psychological, neutral, or complexes can be combined. Thus, 
logic is an exploration of the field of most general abstract possibility.” 
According to this view, then, logical principles are “principles of being,” 
as well as “principles of inference”; they formulate the most general nature 
of things, they are universally applicable, and they express the limiting 
and necessary structure of all existence. 

Two issues raised by these brief citations from contemporary literature 
require comment. 

a. When logical principles are asserted to hold for “all possible worlds,” 
what is to be understood by the adjective “possible”? The crux of the 
matter lies in ascertaining whether “possible worlds” can be specified 
without using the principles of logic as the exclusive means of specification. 
For if a “possible world” is one whose sole identifiable trait is its con- 
formity to the principles of logic, the view under consideration asserts 
no more than this: the subject matter of logical principles is whatever con- 
forms to them. In that case no “possible world” could fail to satisfy the 
principles of logic, since anything which failed to do so would not, by 
hypothesis, be a possible world. 

The point involved is so fundamental that it is desirable to illustrate 
it in another way. Consider any abstract set of postulates E, for example, 
Hilbert’s postulates for Euclidean geometry, containing the imnterpreted 
terms P, L, and N. It is clearly not significant to ask whether E is true as 
long as these terms have this character. But physical experiments become 
relevant for deciding the truth or falsity of E if, for example, L is used 
to denote the paths of light-rays, P the intersections of two such paths, 
and N the surfaces determined in another way by any two intersecting 
paths. Nevertheless, an experimental inquiry can be undertaken only if 
the paths of light-rays can be identified in some manner other than by 
the sole requirement that light-rays are things satisfying the formal de- 
mands contained in E. For if a different method for identifying light-rays 



196 THE NATURE OF LOGIC AND MATHEMATICS 

did not exist, it would not be possible to ascertain whether a particular 
physical configuration is such a path without first establishing that the 
configuration conforms to the implicit specifications of E — ^that is, with- 
out first ascertaining the truth of E for that configuration. Accordingly, 
since by definition nothing could be a path of a light-ray which did not 
satisfy £, the question whether E is true of all paths of light-rays would 
not be a matter to be settled by experiment.- It is evident, therefore, that 
if the question of the truth of a set of principles is to be a factual or ex- 
perimental issue, their subject matter must be identifiable in terms of some 
other characteristic than that it satisfies those principles. 

Let us apply these considerations to the formula: “Not both P and 
non-P.” If it is simply a formula in some uninterpreted symbolic system, 
the question whether the formula is true in “all possible worlds” cannot 
arise. On the other hand, if its constituent symbols are interpreted in some 
manner, great care must be used in deriving further conclusions from the 
fact that on one such interpretation the formula expresses a “necessary 
truth.” Thus, suppose that the letter “P” is taken to denote any “proposi- 
tion” and that the other expressions in the formula are assigned their usual 
meanings; the formula will then express the principle of noncontradiction. 
But either there is some way of identifying propositions other than by 
the criterion that anything is a proposition which satisfies the formula, or 
there is not. On the first alternative, the assertion that the formula holds 
for all propositions will be a statement strictly analogous to general 
hypotheses in the empirical sciences; the evidence for the assertion, con- 
siderable though it may be, will be only partially complete, and in any 
case there will be no reason to regard the formula as expressing a necessary 
truth. On the second alternative, the assertion will be an implicit definition 
of w^hat a proposition is, the principle of noncontradiction will be a neces- 
sary truth, since nothing could be a proposition which does not conform 
to it.^ 

The view that logic is the science of all possible worlds thus suffers from 
a fundamental ambiguity. If the only way of identifying a “possible world” 
is on the basis of its conformity to the canons of logic, logic is indeed the 
science of all possible worlds. But the view is then no more than a mislead- 

- Of course, the question whether a particular physical configuration is the path of a 
light-ray (that is, whether it satisfies E) would remain an experimental issue. 

^ This discussion is obviously oversimplified. Thus, if the formula is a logical con- 
sequence of some set of axioms which are used as implicit definitions for propositions, 
then the principle of noncontradiction will be a necessary truth even though it now 
falls under the first of the above two alternatives. However, the point of the discussion 
is not affected by the neglect of such complications. In the present essay the word 
‘‘proposition” is used loosely, and is frequently employed interchangeably with the 
word “statement.” It is, of course, important in many contexts to distinguish between 
a proposition and a statement, since the former is often taken to be the “meaning” of 
the latter. However, the issues under discussion are fairly neutral with respect to the 
different views which are current concerning what propositions are, so that no serious 
confusions need arise from the loose use of the word. 
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ing formulation of the fact that logical principles are employed as stipula- 
tions or postulates, which define what we understand by the consistency 
of discourse. 

b. The second point requiring comment bears on the view that logical 
principles express the limiting and necessary structures of all things. If the 
domain of application of logical principles is identified on the basis of the 
actual use to which those principles are put, this view cannot be construed 
literally. For it is not things and their actual relations which are said to be 
logically consistent or inconsistent with one another, but propositions or 
statements about them; and it is to the latter that principles such as the 
principle of noncontradiction are relevant. No one will hesitate to ac- 
knowledge that “The table on which I am now writing is brown” and 
“The table on which I am now writing is white” are mutually inconsistent 
statements. But this inconsistency cannot, according to the view under 
discussion, be predicated of two “facts,” “states of affairs,” or “objects”; 
for if there were such facts the view would be self-refuting. Accordingly, 
inconsistency is something which can be located only in discourse, among 
statements, not among things in general. And if so much is admitted, an 
obvious dialectic requires that consistency be localized in a similar domain, 
in discourse and among statements. 

But dialectic aside and bearing in mind only the identifiable functions 
of logical principles, there is no obvious warrant for the claim that the 
latter are the rules in accordance with which all possible objects can be 
transformed or combined. Certainly they are not rules of operation upon 
things in any familiar or literal sense of “transformation of things” — unless, 
indeed, the things said to be transformed and combined are elements of 
discourse, constellations of signs of varying degrees of complexity. The 
“pervasive traits” and “limiting structures” of all “possible worlds” which 
logic is alleged to formulate thus appear to be traits of discourse when it 
has been ordered in a certain way. The interpretation of logical principles 
as ontological invariants seems therefore, on closer view, to be an ex- 
traneous ornamentation upon the functions they actually exercise. But 
the regulative role of logical principles, suggested by the foregoing dis- 
cussion, will be exhibited more clearly in the sequel. 

II 

Empirically minded naturalists, convinced that propositions concern- 
ing matters of fact must be supported by sensory observation, but con- 
vinced also that logical principles have factual content, have not had an 
easy time in accounting for the apparent universality and necessity of 
these principles. The interpretation of logical principles widely accepted 
by both traditional and contemporary empiricists is that they are hy- 
potheses about traits of minds and things, based on inductive arguments 
from experience. 
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I readily admit [Mill declared] that these three general propositions [the Laws 
of Thought] are universally true of all phenomena. I also admit that if there are 
any inherent necessities of thought, these are such, . . . Whether the three so- 
called Fundamental Laws are laws of our thoughts by the native structure of the 
mind, or merely because we perceive them to be universally true of observed 
phenomena, I will not positively decide: but they are laws of our thoughts now, 
and invincibly so. 

More recent writers concerned with defending an empirical philosophy, 
though they may reject Mill’s psychological atomism and sensationalism, 
frequently do not differ from him on the view that logical principles are 
inductive truths. The following is a sufficiently forthright contemporary 
statement of this conception. 

Logical validity is grounded on natural fact. . , , When we are in doubt as to 
the logical validity of an argument, there is only one test. If the class of such 
arguments gives us materially true conclusions from materially true premises, it 
is valid, if not, it is invalid. . . . The crucial question which this frankly empir- 
ical approach to logic must face is whether it can explain the formal characters 
of logical inference. The experimental hypothesis attempts the explanation by 
showing that those inferential procedures which have brought knowledge in the 
past exhibit a certain invariant order whose metaphysical correlate is to be sought 
in the serial characters of existence. . . . The laws of logic . . . cannot be dis- 
proved, but they may become inapplicable and meaningless. We can say nothing 
about the probability of this being so, but we can just conceive of the possibility 
that the so-called a-priori laws of logic may not enable us to organize our ex- 
perience. That IS why they are not formal or empty. That is why they tell us 
something about the actual world. That is why we can say that every additional 
application of logic to existence is an experimental verification of its invariance. 

However attractive such an interpretation of logical principles may 
appear to a consistent empirical naturalism — to a philosophy which ap- 
preciates the limitations natural structures place upon our thought and 
action, but which nevertheless finds no warrant for the assertion that 
a priori knowledge of such structures is possible — there are insuperable 
difficulties involved in it. These difficulties arise in the main because those 
who profess such an interpretation misconceive the character of empirical 
or scientific method. 

I. Little need be said in refutation of the view that logical principles 
formulate the “inherent necessities of thought” and are generalized de- 
scriptions of the operations of minds. Surely the actual occurrence in the 
same person of beliefs in logically incompatible propositions makes non- 
sense of the claim that the principle of non-contradiction expresses a uni- 
versal fact of psychology. Moreover, if logical principles were true de- 
scriptions of anthropological behavior, they would be contingent truths, 
refutable on evidence drawn from the observation of human behavior; 
but in that case, the necessity which is so generally attributed to logical 
principles, however much this may be disguised by calling their contra- 
dictories “unbelievable,” would be left unexplained. 
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2. The view under consideration maintains that the validity of a type 
of inference sanctioned by logic can be established only by presenting em- 
pirical evidence to show that an inference of that form always leads from 
materially true premises to materially true conclusions. It must be admitted, 
of course, that a valid inference is often defined as one which invariably 
yields true conclusions from true premises. But it by no means follows that 
an inference ever is or can be established as valid in the manner proposed. 
Suppose, for example, and “If A then B’’ are asserted as true statements 
(the expression “if . . . then” being used in some one of the customary 
ways), so that the conclusion that “B” is true may be drawn in accord- 
ance with the familiar rule of poiundo ponem. Let us now imagine that 
as a matter of fact “B” is false and that we are therefore urged by someone 
to abandon the rule as a universal logical principle. Would not such a 
suggestion be dismissed as grotesque and as resting upon some misunder- 
standing? Would we not retort that in the case supposed or “If A 
then B” must have been asserted as true mistakenly or that if this is no 
mistake then the assertion of the falsity of “B” must be an error? Would 
we not, in any event, maintain that statements of the form* “If A and 
(if A then B) then B” are necessarily true, since not to acknowledge them 
as such is to run counter to the established usage of the expressions “and” 
and “if . . . then”.> 

Proponents of the view under discussion often declare that in inter- 
preting logical principles as empirical hypotheses they are offering a 
justification for logic in terms of the procedures and standards of ade- 
quacy employed in the most advanced natural sciences. It is worth noting, 
therefore, that not a single instance can be cited from the history of sci- 
ence which would support the conception that the validity of logical 
principles is ever established by the suggested method. Is it not significant 
that whenever consequences derived from premises believed to be true 
are in disagreement with the facts of experimental observation, it is not the 
logical principles in accordance with which those consequences were 
drawn that are rejected as experimentally unwarranted? Indeed, it is not 
apparent how the suggested method for establishing the validity of logical 
principles could operate in any typical inquiry. For the truth of most 
premises employed in the sciences cannot be established except on the 
basis of an investigation of the consequences which are drawn from them 
— drawn in accordance with and with the help of logical principles. For 
example, the principles of Newtonian mechanics, which constitute part 
of the premises in many physical inquiries, cannot be established as ade- 
quate to their subject matter unless it is first discovered what these princi- 
ples imply. This will be even more obvious if we note that these premises 
employ such complex notions as differential coefficients, real numbers, and 
point masses; the premises cannot be construed as “descriptions” of matters 
of fact accessible to a direct observation, that is, as statements whose 
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truth or falsity may be settled prior to examining their logical conse- 
quences. The proposed method for establishing the validity of arguments 
is thus clearly not a feasible one, since no experimental control can be 
instituted for determining the alleged material truth of logical principles. 

It follows that no “metaphysical correlate” to logical principles need be 
sought in the “serial character of existence,” And if logical principles 
do not function as contingent hypotheses about matters of fact, if they 
are not to be established inductively on the ground of their conformity 
to “certain structural and functional invariants of nature,” there is no 
clear sense in which “every additional application of logic to existence 
is an experimental verification of its invariance.” Logical principles are 
compatible with any order which the flux of events may exhibit; they 
could not be in disagreement with anything which inquiry may disclose, 
and if they should ever require revision, the grounds for such alterations 
must lie elsewhere than in the subject matter of the natural sciences. To 
be sure, should the cosmos become a chaos to the extent of making the 
continued existence of reflective thought impossible, the use of logical 
principles would thereby also become impossible. But as the above dis- 
cussion indicates, the continued employment of those principles is not 
contingent upon the invariance of structures other than those which sus- 
tain the continuance of reflective inquiry. 

3. In spite of its profession of allegiance to scientific methods as the 
canonical techniques of competent inquiry, the empincistic interpretation 
of logic is based upon an inadequate conception of what is involved in those 
methods. Indeed, even when, as has already been noted, those subscribing 
to this interpretation explicitly reject Mill’s psychological atomism, they 
do not always successfully fi’ee themselves from his over-simple views on 
the formation of scientific concepts. Two closely related points require 
brief discussion m this connection: the narrow criterion of meaningful 
discourse which is explicitly or tacitly assumed by many empirical natural- 
ists; and the inadequate conception which they hold of the role of sym- 
bolic constructions in the conduct of inquiry. 

a. It has often been maintained that the theoretical sciences deem to 
be ultimately meaningful only the statements which either formulate di- 
rectly observable relations of qualities and things or can be translated with- 
out remainder into statements that do so. According to another version of 
this thesis, every meaningful statement must consist of terms which either 
denote simple, directly experienceable qualities and relations or are com- 
pounded out of terms denoting such simples. Even false hypotheses, so it 
has been urged on occasion, are meaningful only because they formulate 
the structure of some actual observable situation — a structure which hap- 
pens to be wrongly attributed to a given situation. Since the familiar logi- 
cal and mathematical principles seem so obviously significant, and since 
in their usual formulation they are ostensibly about the relations which 
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properties of things bear to one another, the interpretation of these princi- 
ples as empirical hypotheses is sometimes deduced as a corollary from this 
general view. 

Little need be said to show the inadequacy of the suggested criterion 
of meaning. If it were applied consistently, most of the theories employed 
in the various positive sciences would have to be dismissed as in fact mean- 
ingless; and indeed, those who have accepted the criterion have been con- 
sistent enough to exclude almost all general statements as not expressing 
“genuine propositions.” For in the first place, to the extent that theoretical 
propositions have the form of unrestricted universals, they do not formu- 
late the explicit outcome of any actual series of direct observations. And 
in the second place, many theoretical statements contain terms (such as 
“point-particle,” “light-wave,” “electron,” “gene,” and the like) which de- 
note nothing that can be directly observed and cannot be construed as 
being explicitly definable with the help of only such terms as do so. More- 
over, there is surely no evidence for the claim that for every false 
hypothesis there is a situation for which it is true.^ It is clear that under- 
lying the suggested criterion of meaningful discourse is an ill-concealed 
reproductive psychology of abstraction and that in any case those who 
employ it cannot do justice to the actual procedures of the sciences. 

A naturalism which is based on modern scientific methods cannot afford 
to propose illiberal restrictions upon inquiry. It must recognize that no 
formula can be constructed which will express once for all ‘Hhe mean- 
ing” of any portion of scientific discourse. Instead of attempting to con- 
struct such formulae, it must turn seriously to the analysis of specific 
uses and functions of specific systems of expressions in specific contexts. It 
will have to note that statements in scientific discourse always occur as ele- 
ments in a system of symbols and operations, and it will therefore attempt 
to understand the significance of statements in terms of the complicated 
uses to which they are subject. It will, accordingly, not assume dogmatically 
that the directly observed qualities and relations of the explicit subject 
matter of a science must constitute the sole and ultimate reference of every 
significant complex of its symbols. It will surely recognize that according 
to standard scientific procedure evidence taken from sensory observation 
must be relevant to propositions alleged to be about matters of fact: such 
propositions must entail consequences, obtained by logical operations in 
determinate ways, which can be experimentally tested when the appro- 
priate circumstances occur. It will thus accept the pragmatic maxim that 
there is no difference between the objects of beliefs and conceptions where 

^ For example, within the framework of the Newtonian analysis of motion, an in- 
definite number of false hypotheses for gravitational attraction can be constructed, 
since a false theory of gravitation is obtained if the exponent “ 2 ” in Newton’s formula 
is replaced by a different numeral. Are these different theories to be dismissed as mean- 
ingless because there do not happen to exist an infinity of situations for which these 
theories are true? 
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there is no possible difference in observable behavior. But it 'will not, there- 
fore, insist that all significant statements must be descriptive of what can 
be directly observed. And it will remain sensitive to the possibility that 
even statements about the explicit subject matter of a science may involve 
a reference to the operations (overt and symbolic) performed in inquiries 
into that subject matter. 

b. Nowhere is the systematic undervaluation of the constructive func- 
tion of thought in inquiry more glaring than in the widespread neglect of 
the role played by symbolic manipulations in scientific procedure. The 
more comprehensive and integrated a theoretical system is, the more 
obvious does the need for such manipulations appear. For especially in 
the theories of modeim science symbols usually occur which refer to noth- 
ing that can be directly experienced; and the significance for matters of 
direct experience of the conceptual constructions which enter into those 
theories cannot be made explicit except with the help of extensive sym- 
bolic transformations. Accordingly, no statement detached from the sym- 
bolic system to which it is integral can be evaluated for its empirical va- 
lidity; and no isolated concept can be judged as warranted on the basis of 
the essentially irrelevant criterion of pictorial suggestiveness. But since 
calculation or symbolic manipulation thus acquires an indispensable 
though intermediary role in inquiry, the need for reliable techniques of 
constructing and expanding symbolic systems becomes progressively more 
pressing; the institution of an entire department of investigation devoted 
to the formal study of symbolic systems is the practically inevitable con- 
sequence. 

It is a common and tempting assumption that in performing a chain of 
calculations one is at the same time tracing out the existential connections 
between things, so that the formal pattern of symbolic transformations re- 
produces in some manner the structure of the subject matter under investi- 
gation. However, the specific mode in which theories are constructed and 
bodies of knowledge are integrated is only partially determined by experi- 
mental findings. Various norms or ideals — such as the desire for a certain 
degree of precision, for intellectual economy and notational convenience, 
or for a certain type of comprehensiveness — also control the direction of 
inquiry and the articulation of theories. Many symbolic constructions and 
operations are therefore indices of the standards regulating the course of 
systematic investigations, and are not merely indications of the expected 
conclusions of experiment or of the intrinsic relations between phases of 
subject matter. A myopic concern with the sensory warrants for scientific 
findings — ^such as often characterizes traditional empiricism — easily leads 
to neglect of this aspect of systematic scientific formulations; the traits of 
discourse are then identified as traits of subject matter,^ and principles 

® Ati example of such a transference is found in the claim that, because the consist- 
ency of a set of formal postulates is established by exhibiting a group of related objects 
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whose function it is to institute a desired order into inquiry are not dis- 
tinguished from statements about the explicit subject matter of inquiry. 
When the identification is made, the construction of symbolic systems (in- 
cluding the use of hypotheses) is in effect viewed as an inessential scaffold- 
ing for attaining some form of intuitive knowledge. When the distinction 
is not made, logical principles are in effect deprived of their identifiable 
functions. 


Ill 

The preceding discussion has, in the main, been negative. There re- 
mains the task of making explicit the suggestions it contains concerning 
an alternative interpretation of some logical and mathematical notions. 
Nothing like a systematic account of logic and mathematics can be at- 
tempted, and only a small number of logical principles and mathematical 
terms will be briefly examined. But even such an examination may exhibit 
the fruitfulness of an operational analysis of formal concepts and may 
make plausible the view that the content of the formal disciplines has a 
regulative function in inquiry. 

Although logic is one of the oldest intellectual disciplines, considerable 
difference of opinion exists as to the scope of logical theory and as to 
which concepts and principles properly belong to logic. The present dis- 
cussion will be confined to such admittedly formal principles as the so- 
called laws of thought and other “necessary truths’" and to principles of in- 
ference such as the principle of ponendo ponens. The discussion will be 
facilitated if at the outset two senses are distinguished in which logical 
principles are commonly asserted: as principles which are explicitly about 
symbolism or language; and as necessary truths whose ostensible subject 
matter is usually some nonlinguistic realm.® 

a. The three laws of thought are employed in the first sense in cases 
something like the following. Suppose that in a bit of reasoned discourse 
the term “animal” occurs several times. The argument will clearly be 
a cogent one only if in each of its occurrences the word retains a fixed 
“meaning”— that is, only if it is used as a name for the same kind of object. 
The requirement that in a given context a term must continue to be used 
in essentially the same manner, is expressed as the principle of identity, 

—a so-called “concrete moder’—satisfying those postulates, logical traits (such as con- 
sistency) must represent pervasive ontological or empirical invariants. In point of fact, 
however, not only can some postulate sets be established without recourse to empirical 
facts in the indicated manner; most postulate systems cannot be shown to be consistent 
by genuinely empirical methods. But what is perhaps more to the point, this argument 
for identifying logical with eidstential properaes fails to observe that consistency is 
demanded of symbolic systems as part of an ideal for the organization of statements 
and is not a trait subsisting in nature independently of symbolic formulations. 

® This distinction roughly corresponds to the difference noted in much current lit- 
erature between “meta-logical” statements and statements in the “object-language” of 
a science. 
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Analogously, the principle of noncontradiction requires that in a given 
context a term must not be applied to a given thing and also denied to it; 
and the principle of excluded middle is formulated in a corresponding way. 

When stated in this manner, these principles are obviously prescriptive 
for the use of language, and as such are not descriptive of actual usage. 
They specify minimal conditions for discourse without confusion, for 
they state at least some of the requirements for a precise language. Every- 
day language, and to some extent even the specialized languages of the 
sciences, are vague in some measure, so that they do not entirely conform 
to the requirement set by these principles.’' Although fairly effective com- 
munication is nevertheless possible in connection with many pursuits, 
situations do arise in which a greater precision in the use of language is 
required. The laws of thought thus formulate an ideal to be achieved — an 
ideal which is capable of being attained at least approximately — and they 
indicate the direction in which the maximum of desired precision may be 
obtained. 

Few will deny that the laws of thought as here formulated have a regu- 
lative function. Nevertheless, the admission is often qualified by the claim 
that if the ideal these laws formulate is a reasonable one, not an arbitrary 
norm, there must be an objective ground — a ‘‘structural invariant” — which 
lends them authority. Moreover, it is sometimes urged that this ideal must 
be a necessary and inescapable one, since otherwise a genuine alternative 
to it would be possible; however, communication would be impossible if 
language were so employed as to conform, for example, to the denial of 
the principle of identity. But this latter argument for the intrinsic neces- 
sity of these principles is surely circular. For if by “communication” is 
understood processes similar to those in which we are familiarly engaged 
when talking, writing, or carrying on research — processes which illustrate 
the use of symbols in at least partial conformity to the laws of thought — 
communication would indeed be impossible were the requirements set 
by these laws satisfied in no degree; but communication would not be pos- 
sible simply because these laws are analytic of what is understood by the 
word “communication.” Whatever might be the human needs which com- 
munication satisfies, the desire to communicate and the desire to enforce 
the ideal specified by the laws are directed toward the same end. It must, 
nevertheless, be acknowledged that the ideal of precision in using language 
is not an arbitrary one. It is not arbitrary, because communication and in- 
quiry are directed to the achievement of certain objectives, and these ob- 
jectives are best attained when language is employed in a manner ap- 
proximating as closely as possible the norms expressed by the laws of 
thought. The assertion that this is so requires support by empirical evi- 

7 Thus, if the term “red” is vague, there is a class of colors concerning which it is in- 
determinate whether the term applies to them or not, so that the principle of excluded 
middle fails in this case. 
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dence — evidence which it is possible to produce. But the available 
evidence is drawn from the study of the behavior of men engaged in 
inquiry; it does not come from a consideration of structural invariants 
found in other domains. 

The three laws of thought are, however, not the only principles of logic 
explicitly dealing with symbolism, and some consideration must now be 
given to that important class of principles known as rules of inference — 
of which the rule of poriendo ponens is, perhaps, the most familiar. The 
first point to note in connection with such principles is that it is possible to 
specify accurately what rules govern the valid inferences in a language, 
only when the “meanings” of certain terms in that language are precise — 
that is, when terms like “and,” “or,” and “if— then” are used in determinate 
ways. In fact, however, the ordinary usage of such terms is vague and 
unclear. Everyday language, in the main, is employed according to routine 
habits which are fixed and stable over a narrow range, but which are in- 
determinate in many crucial cases; accordingly, inferences are drawn and 
sanctioned on the basis of crude intuitive considerations as to what is “really 
meant” by the terms involved.® The explicit formulation of canons of in- 
ference serves to clarify vague intent; and what is, perhaps, less commonly 
recognized, such formulations help to fix usages when they have previously 
been unsettled: they serve as proposals for modifying old usages and in- 
stituting new ones. 

The various modern systems of formal logic must, accordingly, be 
viewed, not as accounts of the “true nature” of an antecedently identifiable 
relation of “implication,” but as alternative proposals for specifying usages 
and for performing inferences. The adoption of a system such as is found 
in Whitehead and Russell’s Principia Mathematica is in effect the adop- 
tion of a set of regulative principles for developing more inclusive and 
determinate habits for using language than are illustrated in everyday dis- 
course. No known recent system of formal logic is or can be just a faith- 
ful transcription of those inferential canons which are embodied in com- 
mon discourse, though in the construction of these systems hints may be 
taken from current usage; for the entire raison d^etre for such systems 
is the need for precision and inclusiveness where common discourse is 
vague and incomplete, even if as a consequence their adoption as regulative 
principles involves a modification of our inferential habits. 

® For example, everyone who has an elementary knowledge of English would agree 
that the rule of ponendo ponens is a correct canon of inference. On the other hand, 
a person unsophisticated by training in formal logic and not committed to one of the 
modern logical systems, may hesitate to accept the rule that a statement of the form 
“Either A or B” is a consequence of “A,” where “A” and “B” are any statements; and 
he will probably seriously doubt the correctness of the rule that “If A then (if B then 
O’" follows from “If A and B, then C,” where “A,” “B,” and “C” are any statements. 
The hesitation and the doubt must be attributed to the fact that “or,” “and,” and “if— 
then” are frequently used ambiguously and have fairly clear and deferminate meanings 
only in relatively few contexts. 
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The question naturally arises whether the conventions which explicitly 
formulated rules of inference institute are entirely arbitrary — whether, in 
other words, the adoption of one set of regulative principles for recon- 
structing linguistic behavior is as “justifiable’’ as the adoption of a differ- 
ent set. The issue raised does not refer to the construction of various 
abstract “uninterpreted” symbolic calculi, for which diverging rules of 
“inference” or “transformation” may be developed; for it is usually ad- 
mitted that the arbitrariness of such abstract systems can be limited only 
by the formal requirements of symbolic construction. The issue refers 
to the ground upon which one system of regulative principles is to be 
preferred to another system, when such principles are to be employed in 
the conduct of scientific inquiry. But this manner of putting the question 
suggests its own answer. If everyday language requires completion and 
reorganization for the sake of attaining the ends of inquiry, the “justifica- 
tion” for a proposed set of regulative principles will not be arbitrary and 
can be given only in terms of the adequacy of the proposed changes as 
means or instruments for attaining the envisaged ends. Thus, if inquiry 
is directed toward achieving a system of physics which will be coherent, 
comprehensive, and economical in its use of certain types of asSsumption 
and operation, one set of canons for inference will be preferable to an- 
other if the former leads to a closer approximation to this goal than does 
the latter. The choice between alternative systems of regulative principles 
will then not be arbitrary and will have an objective basis; the choice will 
not, however, be grounded on the allegedly greater inherent necessity of 
one system of logic over another, but on the relatively greater adequacy 
of one of them as an instrument for achieving a certain systematization 
of knowledge.^ 

It IS needless to dwell further on the function of rules of inference: 
their primary role is to guide the development of discourse in a certain 
direction, namely, in the deduction of the consequences of sets of state- 
ments; they thereby contribute to making the use of language more de- 
terminate and precise and to attaining the goals of specific inquiries. It 
must be admitted, however, that it is frequently difficult to exhibit ade- 
quate evidence for the superior efficacy of one type of inferential system 
over another, especially when the specific goals of inquiry are themselves 
vague and are conceived, in part at least, in aesthetic terms.^^ The point to 
be stressed is that however great this difficulty may be, it can be resolved 
only by considering the specific functions of such logical principles in 

® Something more will be said on this point below. These remarks should not, how- 
ever, be taken to mean that all habits of inference, and in particular language itself, 
have been instituted on the basis of a deliberate convention. How language first 
arose and how some of our common modes of inference actually came into being, 
are questions of fact about which there is in geneial little reliable information and con- 
cerning which everyone seems to be equally m the dark. 

For example, when a theory is required to be “simple” and “elegant.” 
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determinate contexts of inquiry; it cannot be resolved by investigating 
the causal factors which lead men to adopt those principles or by a genetic 
account of inferential habits. 

For example, the view has been advanced that certain simple forms of 
inference are generated by physiological mechanisms sharing a common 
character with mechanisms present in the subject matter of inquiry in 
which those inferences are used; and it is sometimes said that a theory 
of logic is “naturalistic” only if it holds that rational operations “grow 
out of” the more pervasive biological and physical ones. It may be safely 
assumed that there are causes and physical conditions for habits of in- 
ference, even when we happen to be ignorant of them. It is not evident, 
however, especially since habits of inference may change though the sub- 
ject matter in connection with which they are employed does not, that the 
mechanism underlying a specific habit of inference is identical with the 
mechanism involved in that subject matter. And it is even less evident 
how, even if this were the case, the causal account would enable us to 
evaluate inferential principles, since the cogency of such an account is 
established only with the help of those principles. Suggestions for in- 
ferential canons may indeed be obtained from observations of natural 
processes; but the fact that a principle may have been suggested in this 
way does not explain its normative function. Again, the known facts about 
the earth’s history make it most reasonable to assume that the higher and 
more complex activities of men did not always exist and that they have 
been developed out of more primitive ones; and it would certainly be a 
matter of great interest to learn just how this has come about. How- 
ever, in the present state of our knowledge a genetic account of logical 
operations is at best a highly speculative and dubious one; and what is more 
to the point, even if a well-supported genetic account were available, it 
would contribute little or nothing to an understanding of the present func- 
tioning of logical principles or to the explanation of the grounds of their 
authority. In the absence of a detailed knowledge of the past, the reaffirma- 
tion of the historical and structural continuity of our rational behavior 
with the activities of other organisms is an act of piety; it does not increase 
the clarifying force of an experimentally orientated naturalism.^^ 

b* Logical principles are also asserted as necessary truths which do not 
refer to linguistic subject matter. Thus, “Everything is identical with it- 
self” and “If A then A” (where “A” is any statement) are formulations 
of the principle of identity; “Nothing has and also lacks a given prop- 
erty” and “It is not the case that A and not-A” (where “A” is any state- 
ly These comments should not be construed as a rejection of some form of the 
principle of continuity” as a fruitful guide and norm in inquiry. Nor should they be 
taken as .denying that the study of simpler and more basic biological behavior may 
provide an illuminating context and essential clews for the understanding of the 
higher” functions. These remarks are included simply as a protest against frequent 
abuses of a useful postulate of procedure. 
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ment) are formulations of the principle of noncontradiction; while “If A 
and (if A then B), then B,” and “If (if A then B) then (if not-B then 
not-A)’’ (where “A” and “B” are any statements) are examples of other 
principles usually regarded as necessary. These principles are ostensibly 
about things, their attributes and their relations, not about symbols for 
them; they are held to be necessary truths, because their denials are self- 
contradictory. 

The first point to note about these logical laws is that if they are as- 
serted as necessary truths, they are asserted to be such in some more or 
less precisely formulated language, whether in the crudely precise lan- 
guage of everyday use or in some more exact artificial symbolic system. 
And it is not difficult to show that although their subject matter is not 
the language of which they are parts, they occur in that language because 
of the habits of usage or the tacit or explicit rules which govern that lan- 
guage. For example, if the characterizations “true” and “false” are em- 
ployed in the customary manner, no statement can properly (that is, with- 
out contravening that usage) be characterized as both true and false; and 
if the word “not” is so used in connection with acts of affirming and deny- 
ing statements that a false statement is rejected as not true, the principle 
of noncontradiction is instituted as a necessary truth. More generally, if 
a precise usage is fixed for a number of expressions in a symbolic system, 
statements constructed out of some of these expressions will usually occur 
such that to deny them is to misuse those expressions. Accordingly, the 
laws which are regarded as necessary in a given language may be viewed 
as implicit definitions of the ways in which certain recurrent expressions 
are to be used or as consequences of other postulates for such usages. No 
language is so utterly flexible in its formal structure that no limits exist as 
to the way expressions in it can be combined and used. The necessary state- 
ments of a language help to specify what these limits are. But to the extent 
to which ordinary language is not precise, which statements in it are neces- 
sary cannot be determined exactly. The so-called systems of “pure logic” 
do not suffer from this fault; they can therefore be used as norms for in- 
stituting a more precise employment of language in situations in which 
such precision is essential for the task at hand. Indeed, as is well known, 
one result of such instituted precision is to facilitate the process of deriv- 
ing consequences from premises and to supply dependable means for 
checking inferences. 

This function of logical laws — to serve as instruments for establishing 
connections between statements which are usually not themselves logically 
necessary — is too familiar to require more than passing mention. A point 
worth observing, however, is that the necessary laws of logic can be 
reformulated so as to become principles of inference, having as their ex- 
plicit subject matter the relations of expressions in a symbolic system. For 
it can be shown that a given language may be so reconstructed that it no 
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longer will contain necessary truths — without thereby affecting the orig- 
inal possibilities for deducing statements which are not necessary — pro- 
vided that corresponding to the necessary truths initially in the language 
appropriate rules of inference are introduced. The cost of such a recon- 
struction may be prohibitive in terms of the inconveniences and complexi- 
ties which arise from it.^^ Nevertheless, the theoretical possibility of mak- 
ing it helps to show that the function of necessary truths is to regulate and 
control the process of deduction. It follows that the previous comments 
on rules of inference apply with equal force to laws expressing necessary 
connections. 

A few final remarks concerning the grounds for accepting logical law^s 
must be made. The main stress which is to be made in this connection 
is that any ^‘justification” of such laws can be given only in terms of the 
adequacy of the language in which they are part to the specific tasks for 
which that language is employed. This point can be enforced by recalling 
that in the empirical sciences it is not possible to perform experiments 
which would subject isolated statements to a crucial test, since every ex- 
periment actually tests a vaguely delimited system of theoretical and fac- 
tual assumptions involved in the experiment and the statement. Anal- 
ogously, it is not feasible to “justify” a law of logic by confronting it with 
specific observational data; the belief that it is possible to do so is part of 
the heritage of traditional empiricism. On the other hand, since logical laws 
are implicit laws for specifying the structure of a language, and since their 
explicit function is to link systematically statements to which data of ob- 
servation are relevant, logical laws may be evaluated on the basis of their 
effectiveness in yielding systems of a desired kind. Thus, it has recently 
been suggested that in order to develop the theory of subatomic phe- 
nomena in a manner conforming both to experimental evidence and to 
certain ideals of economy and elegance, a “logic” different from those 
normally employed may have to be instituted.^^ The suggestion is still in 
a speculative stage, and it is interesting only as a possibility. Nevertheless, 
it calls attention to the fact in a striking way that under the pressure of 
factual observation and norms of convenience familiar language habits 

12 For example, the necessary truth “if (if A then B), then (if not-B then not- A) 
could be eliminated from our language, provided that we introduce the mle that a 
statement of the form “if not-B then not-A” is deducible from a statement of the 

“if A then B.” On the other hand, it is usually assumed that when A, ^ U, L, 
are any statements, they may be combined to form the new statements if A then 
“if C then D ” and “if (if A then B), then (it C then D)’\ accordingly, since not-A 
and “not-B” are statements, “if (if A then B), then (if not-B then not-A) must be 
accepted as a statement on the basis of the stipulation just mentioned. Hence, if the 
occurrence of such necessary truths is to be prevented, more complicated rules must 
be introduced for combining statements to form new ones. 

13 See Garrett Birkhoff and John von Neumann, “The Logic of Quanmm Mechan- 
ics”, Annals of Mathematics, XXXVII (1936), 823-43* The proposed logical system 
involves abandoning certain rules of inference which seem truistic both to common 
sense” and to those accustomed to the system of Prmcipia Mathematica, 
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may come to be revised; and it indicates that the acceptance of logical 
principles as canonical need be neither on arbitrary grounds nor on grounds 
of their allegedly inherent authority, but on the ground that they effectively 
achieve certain postulated ends. 

It must be emphasized, however, that this way of justifying logical 
principles has nothing in common with the view which construes them as 
descriptive of an intrinsic and pervasive structure of things. It has been 
argued that just as in geometry there are intrinsically different kinds of 
surface and each kind imposes “certain limits on the range of alternative 
coordinate systems which can be used to map it out,” so “the objective 
structure of the system of fact imposes some limitation on the alternative 
systems of language or symbolism which are capable of representing it.” 
The conclusion drawn from this argument by analogy is that propositions 
which Avould describe this structure “would almost inevitably take the 
form of propositions which formulate certain very abstract and general 
and widespread linguistic usages”; and since logical principles do “formu- 
late” these usages, there can be only one genuinely valid logic, only one 
absolute system of necessary truths. But even if one accepts the question- 
able analogy which underlies the argument, elementary considerations of 
scientific procedure must lead one to reject the conception of ^Hhe ob- 
jective structure of the system of fact” capable of being knowm without 
the mediation of any selective symbolic system. The study of scientific 
inquiry requires us to admit that structures cannot be known independ- 
ently of activities of symbolization; that structures considered for in- 
vestigation are selected on the basis of special problems; that the various 
structures discovered are not, according to the best evidence, all parts of 
one coherent pattern; and that the precise manner in which our theories are 
formulated is controlled by specifically human postulates no less than by 
experimental findings. The attempt to justify logical principles in terms 
of their supposed conformity to an absolute structure of facts thus com- 
pletely overlooks their actual function of formulating and regulating the 
pursuit of human ideals. If the preceding discussion has any merit, how- 
ever, the reasonable view is that the relative success of a system of logic in 
doing these things is the sole identifiable and objective basis for measuring 
its worth. . . . 



The Relevance of Psychology to Logic * 

FRIEDRICH WAISMANN ^ 


Of the various aspects of the question included in the title I will try to 
throw some light upon three topics: 

L The question as to whether there is any indubitable knowledge of 
immediate experience; 

IL The way in which mental acts like believing or doubting are rele- 
vant to logic; 

III. The misunderstandings which I think are involved m any causal 
theory of meaning. 


I 

Since the time of Descartes philosophers have alw^ays been deeply in- 
terested in the question whether any of the knowledge we possess is ab- 
solutely indubitable and forms the basis of the rest of our knowledge. It 
is well known that philosophers, under sceptical criticism, have retreated 
step by step to the position that it is only momentary experience which 
is beyond all doubt, When I am looking at a rose, and utter the words 
“This is red,” there seems to be no possibility of questioning its truth. Even 
if I am dreaming, it is true that I am having an experience of redness. 
Many philosophers have distinguished between propositions such as this, 
which they take to be indubitable, and other empirical propositions, for 
example, about physical objects, which can be refuted by experience in 
the future and which can therefore be said to be of the nature of hypotheses. 
Is this view tenable? 

The answer to this question depends partly upon what we understand 
by a proposition. Many philosophers hold that what a proposition is can- 
not be defined, because the characteristic feature in it is a specific state of 
mind which we have when we make a judgment. In order to clarify this 
question, let us use a method which I think is helpful philosophically, 
namely, to invent games with words which throw light upon our actual 

* Reprinted by kind permission of the author and the editors from the Aristoteliun 
Society, Supplementary Volume 15, 1936. 

1 1 wish to emphasize my indebtedness to Dr. Wittgenstein, to whom I owe not only 
a great part ot the views expressed in this paper but also my whole method of dealing 
with philosophical questions. Although I hope that the views expressed here are in 
agreement with those of Dr. Wittgenstein, I do not wish to ascribe to him any re- 
sponsibility for them. 
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language. Each of these games can be described exactly and completely, 
without reference to the complication of mental processes which every 
sentence of our language involves. 

We will describe three games and draw some conclusions from their 
comparison. 

1. A person A who cannot use any language has been trained to point 
to a red or to a green piece of material whenever he hears the words “red” 
or “green” respectively. He learns the game by someone showing him what 
he is to do until he imitates it. We take his imitating the game to be the 
criterion of his understanding it. 

If I say “red” and he points to the green material, we say that this is 
wrong. But in what sense is it wrong? Is it a mistake or a slip? There 
can be no doubt as to the answer: it is a slip comparable to the case where 
someone makes a slip of the tongue, makes a slip in calculation, etc.; it is 
a wrong move in the game, but it is entirely different from a mistake in 
the sense of a mistaken belief. 

2. Now we will modify the game. 

There is a lamp in the room which shows red and green at irregular 
times. A is to watch the lamp and to say which colour he sees. It is assumed 
that he knows nothing about the use of the words “red” and “green” in 
our ordinary language, except in this game. He learns the game in a man- 
ner similar to that in which he learned the first one. 

Supposing that the lamp shows red and A, looking at it, says “green” 
— in what sense can we speak of an error? Let us remember first that A 
has learned the use of the words “red” and “green” only in this game; 
he does not know the meaning of the words “true” and “false,” or of such 
phrases as “it is correct,” “it is incorrect.” Therefore we, who are watch- 
ing him, can only ask whether A has used the words correctly, that is, in 
a way which is in accordance with the rules of the game. We cannot ask 
whether he expresses with the words “red” and “green” what is true or 
what is false. Analogously to the first game this, too, is a case of a slip, 
the only difference being that he says the wrong word, instead of pointing 
to the wrong colour. In this game there is no occasion for mistake in 
the sense of mistaken belief. A can use the words according to the rules; 
if he does not do so, he does not play the game. But within the game there 
is no possibility of speaking of “true” or “false.” 

3. Now we will describe a game in which the opposition true-false does 
apply. Let us suppose that A is to guess which colour the light will be. 
When the lamp lights up he can say: “What Fve guessed is correct” or 
“it is incorrect”; “it is true” or “it is false.” And this can be said by those 
who play the game, not only by those who watch it. 

The question before us now is this: Which are the features that account 
for the fact that we can speak of an error in the sense of a false opinion 
with regard to the third game, but not with regard to the first two games? 
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The answer to this question will throw light upon the nature of judgment. 

One might say that in the second game the words “red” and “green"’ 
do not express a statement. They merely are names for the colours of 
the light. It is only in the third game that A wants to describe a fact with 
these words, and that is why his utterance can be true or false. This an- 
swer, although it points to a real distinction, is not satisfactory, for it is 
precisely the nature of the difference between naming and describing 
which we want to get clear about. 

There are at first sight two answers: 

a. The difference is psychological. When the speaker, by uttering the 
words “red” or “green,” expresses an opinion or expectation, a peculiar 
mental process occurs. This differs from what is felt in naming some- 
thing. There occurs a specific act of believing or thinking or supposing, 
and that is what makes the utterance a statement. 

Whether or not there is such a peculiar mental act of believing we will 
not discuss now. But even if there is, reference to that state of mind will 
be of no help. Although we have not investigated the processes occurring 
in A^s mind when he is playing the third game, still we say that he makes 
judgments. We do not wish to maintain that there is not an experience 
peculiar to judgments, but we draw attention to the fact that this experi- 
ence is not the criterion for our deciding whether a given case is a judg- 
ment or not; therefore, the reference to such an experience would be super- 
fluous. 

b. In the third game, in which A had to guess, the words “red” and 
“green” are compared with reality, they are in accordance or in discord- 
ance with reality, and that is why they can be said to be true or false. A 
closer examination of this answer will show that it also is not satisfactory. 
In the second game as well as in the third one, the word “red” was ex- 
plained by demonstrative definition, and this explanation constitutes, as is 
generally said, a connection between the word “red ’ and the perception 
of the red light. In applying the demonstrative definition to the game (2), 
A looks at the lamp and gives a name to the colour of the light— is it not 
correct to describe this as a comparison? We could even imagine the 
game (2) modified in such a way that A has a sheet of paper on which 
there are green and red patches of colour next to the written words 
“green” and “red.” Whenever the coloured light appears, he compares 
the light with the colours on his paper till he finds the right one, then 
passes across to the word written next to it, and utters the word. In the 
game (3) where he has to guess, he utters the word before the coloured 
light appears and the word is subsequently compared with reality; in the 
game (2) the light appears first and the word is uttered afterwards. This 
is the only difference I can see. The words “red and green have as 
much, or, if one prefers, as little connection with reality in the second 
game as in the third. 
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The real reason for the difference must be found in the different rules 
for the games. And here we can notice the following difference: In the 
second game it is not permissible to give the wrong name; in other words, 
if Ay looking at the red light says ^'green,” this is contrary to the con- 
vention; he violates the rules and thus ceases to play the game. In the third 
game, on the other hand, he remains within the rules of the game even 
when he guesses wrongly. There are the two possibilities of his guessing 
the colour and of his not guessing it, and these possibilities are distinguished 
within the game as “true” and “false.” This is what constitutes the differ- 
ence, and not any process of believing or judging which might accom- 
pany uttering the words. 

We do not wish to maintain that the uttering of the word is true or false 
because it is a statement, but rather that it is a statement because it can be 
true or false, that is, because both possibilities occur within the game. 

We are led by considerations such as these to the formulation of what 
is essential to a proposition: a proposition is what can be true or false; 
that is, a proposition is something which obeys certain rules of a calculus 
of truth-values. Thus a proposition is always to be understood as embodied 
in such a calculus. There are many different calculuses of truth-values; 
hence the concept of proposition is limited in different ways according to 
the calculus to which it is referred. So to have an exact concept of proposi- 
tion, it is necessary to specify the calculus which defines it. Ordinary 
language is, of course, so blurred that we cannot derive from it a clear- 
cut notion of proposition. 

To take an analogous case: if we are asked to define a real number, we 
would describe the calculus of real numbers. In the same way we would 
define a proposition by describing a particular propositional calculus. 

Let us return to the original question as to whether we possess any 
indubitable knowledge. It is obvious that if I say “There is a chair in the 
next room,” I am asserting a proposition which may be true or false. Even 
if it is false, my asserting it is not excluded by the rules of my language. 
But now let us take the example of my looking at a coloured patch in 
my visual field and saying “This is yellow.” Suppose that what I see is in 
fact blue. In what sense is my utterance false? We must not forget that 
the colour-words “yellow,” “blue,” etc., are explained by demonstrative 
definitions and that these definitions form part of the grammar of the 
colour-words. Therefore, if I say, while referring to a blue patch in my 
visual field, “This is yellow,” I am sinning against the rules of grammar. 
In this case, following the rules for the use of colour-words which can 
be codified in a list, I am compelled to choose the word “blue” and I 
have not freedom to choose any other colour-word. This case is therefore 
entirely different from that of game (3), in which the player has a free 
choice to choose as he wishes. In game (3) there are two choices, each of 
which would be in accordance with the rules of the game; in our case the 
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choice has been predetermined hy the rules of grammar previously fixed. 
My utterance, 'This is yellow,” is a falsely formed proposition, but not a 
false proposition. 

What is the case in this example holds, I think, of every description of 
immediate experience. If I describe a pain, a sound, or any other experience, 
the only question that can be raised is whether or not I use the words cor- 
rectly in accordance with the rules of language; but not whether my ut- 
terance is true or false. What, then, is the nature of the utterance? It is 
not a proposition, if we understand by a proposition something which can 
be true or false. We can say, if we like, that it is a border-line case of 
proposition in a rather similar way to that in which a tautology is a de- 
generate case. But it is perhaps clearer to say that it is not a proposition 
at all. It corresponds to what Schlick has called a ^^Kojistatiening"^ a term 
which he used to describe the only synthetic propositions which cannot 
be doubted. We are now in a position to separate what is true from what 
is false in Schlick’s view: I cannot doubt a Ko 72 Statierung, not because I am 
so sure of it that I cannot mistrust it, but because to doubt it doesn’t make 
sense. In speaking of doubting, we must be very careful to distinguish the 
kind of doubt referring to the truth of the proposition from the kind of 
doubt referring to the correct use of words. In tihe case which we are con- 
sidering, only “grammatical doubt” is possible. 

If this analysis is correct, it shows that Mr. Russell is mistaken in think- 
ing that “in a critical scrutiny of what passes for knowledge, the ultimate 
point is one where doubt is psychologically impossible.” At the same 
time, it confirms and explains Mr. Braithwaite’s view that what is in ques- 
tion is “something whose correction is logically impossible.” 

Such an account as I have given removes, I think, a good deal of the 
mysterious air which many philosophers have attributed to descriptions 
of immediate experience. My account shows that there are no such things 
as empirical judgments which are indubitably true. Every empirical propo- 
sition can be doubted, and what cannot be doubted is not an empirical 
proposition. 

n 

In this section I want to say a little more about the problems involved 
in the attitude of doubt, chiefly in order to see more clearly if it is true 
that the study of particular mental phenomena is important for the logician. 
Consider a case in which a child is instructed to look at a lamp which 
shows successively three different colours and then to call out the names 
of the three different colours. What he has learnt is only the use of the 
colour-words, but not the use of propositions. Is the child able to doubt? 
The next question is: W^hat do we mean by the word doubt in such a 
case? Perhaps that the child hesitates, stammers or that the words are ac- 
companied by a feeling of uncertainty? Suppose the child hesitates in ut- 
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tering the word “red."’ Shall we say that the child doubts that he has seen 
a red colour? Or that he is doubtful as to whether he is using the right 
word? But the question leads us in a wrong direction. The child uttered 
the w^ord “red” and hesitated — that’s all that happened. To ask whether 
the child’s doubt refers to the fact or to the use of the word would only 
be correct if he were able to ask himself questions like these: “Was the 
light really red^” “Is this really the right word?” that is to say, if he had 
learnt to think in propositions. In what does the possibility of doubting 
consist? It consists in the fact that a more complicated game can be played 
by adults than by this child. 

It is obvious that a child who has only learnt to call out the names of 
things, but who is not familiar with the use of propositions and the differ- 
ence of true and false, is not in a position to doubt. In this sense we may 
say that the possibility of doubting is bound up with the language, and 
that this possibility appears as soon as the learning of language has reached a 
certain stage of development. 

On the other hand, there are cases in which we do speak of an animal’s 
doubting. A horse wades through a river, testing the depth at each step. If 
someone is inclined to call this behaviour “doubt,” we will not object; 
we would only point out that what is here meant by “doubt” is just 
defiiied by this behaviour. 

In the first case doubting is not a state of mind which stands as it 
were behind the v^ords. And this brings me to an important point. The re- 
lation between the doubt as to whether or not the light was red and the 
proposition which expresses this doubt is not of the same nature as the rela- 
tion between a toothache and the proposition which states that I have 
toothache. A toothache may exist without being expressed in language; 
but a doubt cannot exist without such an expression. For doubting expres- 
sion in some form of symbolism is essential. 

It is true a person can be in a mood of uncertainty; if we wanted to 
describe such a state of mind with the help of the verb “to doubt,” we 
should have to use it in an intransitive way. This use of the verb “to doubt” 
is similar to the intransitive use of the verbs “to be afraid” and “to yearn”; 
for there are certainly cases where we speak of an experience of yearning 
without reference to an object, and then we mean by it a certain objectless 
feeling: ^'Ich sehne mich imd 'weiss nicht recht mch was.’’ In the same 
way we may speak of an intransitive fearing, if we want to describe certain 
bodily sensations of anxiety, e.g., a feeling of constriction in the throat. 
But such experiences do not constitute what in ordinary life we mean by 
“fearing,” “longing,” “doubting.” In the ordinary use of these verbs it is 
essential that they should refer to objects, that is to say, that it does not 
make sense to say, “I am doubtful, but I don’t know of what.” 

Brentano said that it is this reference to objects which is characteristic 
of mental states like thinking, doubting, wishing, fearing, hoping, etc. In 
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opposition to him, I hold that the reference of a thought, a doubt, etc., to 
its object is determined by language. A doubt cannot exist without a 
language in which it is expressed; nevertheless, to doubt something is not 
the same as to utter the words, “I doubt whether . . The doubt is more 
than the words in which it is expressed. Let us, therefore, introduce a dis- 
tinction which may be shown by the contrast of the phrases 

“expression of the doubt” “description of the doubt” 
and analogously 

“expression of the wish” “description of the wish” 

“expression of the fear” “description of the fear” 
etc. 

Expression of the doubt is the proposition expressing the doubt; descrip- 
tion of the doubt is the proposition describing what occurs in the mind 
of a person when he is doubting. 

The situation then is this: “to be doubtful of . . .” has not the same 
meaning as the phrase “to express a doubt.” The relation between the two 
facts is that the expression of a doubt is part of that doubt, so that the 
doubt could not exist without its expression. The words expressing the 
doubt may be accompanied by a peculiar state of mind, say, a feeling of 
uncertainty, or they may be part of a characteristic form of behaviour. 
The description of the doubt is, therefore, composed of the expression 
of the doubt together with the description of certain other occurrences. 

But this is by no means essential. A person may express a doubt without 
feeling a specific experience or without showing a characteristic form 
of behaviour. In such a case the words do not allude to a hidden mental 
state in the mind of the doubter, indeed, their utterance may be the only 
process which takes place. 

In the case where there is a certain feeling of uncertainty behind the 
words, it can be said that the intensity of doubting is revealed by the 
modulation and timbre of the voice. That is to say, we can use the modula- 
tion of the voice to indicate the intensity of the doubt. In many cases the 
hesitating sound would represent the doubtful state of mind. On the other 
hand, this cannot be the criterion for doubt; since it is perfectly possible 
for a person to speak in a hesitating voice and to behave as if he were in 
doubt without in fact being in such a state. 

In practical life we make use of various symptoms in order to diagnose 
whether a person merely pretends to doubt or is really doubting. But none 
of these symptoms can be said to be the defining criterion for doubt. 

Mr. Russell in the paper of this symposium is very near to the truth 
when he explains that “my belief that today is Tuesday or Wednesday 
cannot be described without the use of such words [‘or,’ ‘not,’ etc.].” He 
implies that the description of the belief must contain the expression of 
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the belief. But the way in which he develops his view is open to criticism. 
He writes: “If there were no such mental phenomena as doubt or hesita- 
tion, the phrase ‘today is Tuesday or Wednesday’ would be devoid of sig- 
nificance. The non-mental world can theoretically be completelv described 
without the use of such logical words as ‘or,’ ‘not,’ ‘all’ and ‘some’; but 
certain mental occurrences — e.g., my belief that today is Tuesday or 
Wednesday — cannot be described without the use of such words. This is 
one important respect in which, on my view, logic is dependent upon 
psychology.” This whole train of thought is surely erroneous. If the word 
“doubt” is used to express the fact that a person is in a mood of uncer- 
tainty or that an animal behaves in a characteristic way, this feeling or this 
behaviour can be completely described without the use of such logical 
words as “or” and “not.” But what Mr. Russell has in mind are, of course, 
other cases of doubting. He appears not to notice that, when he is de- 
scribing a doubt as to whether today is Tuesday or Wednesday, he is 
describing an expression of the doubt and, therefore, has to use logical 
words. Mr. Russell is misled by the ambiguity of such words as “mental 
phenomenon,” “mental occurrence,” which are used in such a way that 
they designate in some cases what may be called private experiences, in 
other cases operations with symbols or dispositions to do such operations. 

I agree with Mr. Russell that our logic is not a system unalterable to all 
eternity like the Platonic ideas, but that the way in which logic is em- 
bodied in our ordinary language and the direction in which we develop 
it when we construct a formal system is induced and guided by various 
occasions and conditions of our life. In this connection, I should like to 
say that there is a wide field of most fascinating questions as to the relation 
between logic and life. But it seems to me that the example chosen by Mr. 
Russell, with its appeal to such phenomena as belief and doubt, is unfortu- 
nate. 

I have said that the rules of our logic are induced by certain experiences, 
so that if these experiences had been different, another system of rules 
would be more suitable, in the same way in which one system of geometry 
can fit a given system of physics better than another one. This raises ques- 
tions of a peculiar and difficult kind. Let us imagine a language which 
contains merely the words “and” and “if,” but not “or.” What would 
be involved in saying that there are certain circumstances by which the 
members of such a tribe would be induced to invent the concept “or”? 
What would such a process be like? Shall we say that the introduction 
of the concept “or” would be caused by these circumstances? What 
would it mean to speak of causation in such a case? I will not deny that 
one can look at things from such an angle. But I would prefer to com- 
pare this case with the discovery of a new system in logic or mathematics. 
Should we say that a mathematical discovery is “caused” by the circum- 
stances which preceded it? Certain situations may be the occasion for 
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people to invent a concept like “or”; nevertheless, there is a gulf between 
these situations and the invention of the concept “or.” 

Therefore, the problem lies deeper than Mr. Russell seems to think. In 
any case, it would be an over-simplification to say that words like “or” 
are read off from a state of mind, e.g., from a feeling of uncertainty, as a 
tune is read off from the notes. Such a view would imply that the idea of 
“or” was pre-existent in the mind, and that all we have to do is to trans- 
late it from an amorphous form into the articulate form of language. 

Ill 

What puzzles A 4 r. Russell most is the relation between an object-word 
and its meaning. He says that if I describe what I am seeing at this moment 
and utter certain words, this utterance is causally produced by the situa- 
tion; and that the study of such causal processes is necessary for getting a 
clear understanding of the function of our language. I think that this view 
is the result of a misunderstanding, upon which I hope to be able to 
throw some light. 

Let us start with the idea of a transition, which may be explained by 
a few examples: 

1. A move in the game of chess is the transition from one position of 
the chessmen to another according to the rules of the game. 

2. Suppose someone is addressing envelopes and using a list which 
correlates the names of people with their addresses. In looking up the 
address of a person he is making a transition in this list. 

3. Another example would be the use of a list of colours. If the name 
of a colour is called, I have to pass over from the name to the correspond- 
ing colour and to copy it. 

4. In solving an algebraic equation, I have to transform it step by step. 
Each of these steps is a transition according to the rules of algebra. 

5. Every deduction is a transition from one proposition to another in 
a calculus. 

What then is the difference between a causal connection and such a 
transition^ For example, w^hat is the difference be ween a calculation made 
by a machine and that made by a person? An important difference is that a 
person’s calculation can be justified by rules which the person can give 
when he is asked for; not so the calculating of a machine, where the ques- 
tion, “Why do these numbers appear?” can only be answered by describ- 
ing the mechanism, that is to say, by describing causal connections. On 
the other hand, if we ask the person why he has calculated in such a way, 
he will appeal to the rules of arithmetic. He will not reply by describing 
the mode of action of a hidden mechanism in his brain. 

Does this mean that we contrast the act of calculating with the working 
of a machine? Or, to put it more exacdy, that the behaviour of the cal- 
culator does not obey causal laws? By no means. We do not deny that 
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his behaviour is caused by the situation and by previous circumstances. 
He would not act as he does if he had not undergone a process of educa- 
tion. But this process of education, as Mr. Russell admits, is irrelevant. 

Let us imagine a case in which a person has to call out the names of the 
colours which a lamp shows. There are two ways to consider it: 

1. The colour of the lamp automatically causes the uttering of the word. 

2. The case is a transition from the colour of the lamp to the word ac- 
cording to given rules. 

From this example we can see the two ways in which we can look at 
language. Language may be regarded as a kind of mechanism, to explain 
the mode of operation of which is a task for psychology. But this is not the 
way in which a logician describes language. What he is interested in is the 
geometry of language, not its physics. 

What we have said can be expressed by saying: We look upon language 
not as a mechanism, but as a calculus. To put it more accurately: We 
compare language to a calculus. It wouldn’t be correct to say: language is 
not a mechanism, it is a calculus. There is no question that words produce 
many various affects and are in their turn caused by various processes. All 
we want to maintain is that the logician considers language, not as a 
mechanism, but as a calculus. In saying this, we are not making any state- 
ment about language, but are giving the point of view from which the 
logician wishes to consider language. 

The calculus proceeds no matter what are the causes which determine 
its separate steps. If a person paints a surface red at the command “Red!” 
this process may be regarded as a transition in a calculus. The actual pro- 
cedure may be: 

1. The word “red” has been explained to him by a demonstrative defini- 
tion. Before carrying out the command, he recalls the colour of the speci- 
men. 

2. The word produces his action in an automatic way. 

3. The person uses a list correlating colour-words with colours. If he 
hears the command “Red!” he looks for the corresponding word on the 
list, passes across from it to the colour and copies it. 

The fact that he obeys the command, i.e., that he chooses the right 
colour, may be causally explained by the hypothesis that there is a linking 
mechanism of a particular kind; but whatever the mechanism, one and the 
same transition is represented. 

The explanation of a word can play a double role: — 

1. The explaining is the cause of the word’s being used in a particular 
way; 

2. The explanation is the ground for this use. 

We should not use the words of our mother-tongue in the way we do, 
unless we had learned this use. In this sense a word’s having been explained 
to me is the cause of my understanding of the word; but this account 
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wouldn’t justify the use of the word. There is a connection between the 
two roles of explanation, and it is this fact which misleads us into thinking 
that the meaning of a word is the way in which it functions causally. It 
would be more correct to say that the meaning of a word is its purpose. 
For purpose and causal functioning are connected in such a way that an 
effect which never occurs would not be said to be purposed. 

If we explain a word by means of a demonstrative definition, we use a 
gesture to guide the eyes of the other person in a certain direction. In- 
fluences such as these play an important part in our original learning of 
language. In speaking of training, we lay stress upon the causal, in using 
the word “explanation,” the normative aspect, in the latter case we compare 
the words and the gestures of a demonstrative definition with rules in the 
fully-developed language. 



On the Nature of Mathematical Truth * 


CARL G. HEMPEL 


I. THE PROBLEM 

It is a basic principle of scientific inquiry that no proposition and no 
theory is to be accepted without adequate grounds. In empirical science, 
which includes both the natural and the social sciences, the grounds for 
the acceptance of a theory consist in the agreement of predictions based 
on the theory with empirical evidence obtained either by experiment or 
by systematic observation. But what are the grounds which sanction the 
acceptance of mathematics? That is the question I propose to discuss in 
the present paper. For reasons which will become clear subsequently, I 
shall use the term “mathematics” here to refer to arithmetic, algebra, and 
analysis — ^to the exclusion, in particular, of geometry.^ 

2. ARE THE PROPOSITIONS OF MATHEMATICS SELF-EVIDENT 

TRUTHS? 

One of the several answers which have been given to our problem asserts 
that the truths of mathematics, in contradistinction to the hypotheses of 
empirical science, require neither factual evidence nor any other justifica- 
tion because they are “self-evident.” This view, however, which ultimately 
relegates decisions as to mathematical truth to a feeling of self-evidence, 
encounters various difficulties. First of all, many mathematical theorems 
are so hard to establish that even to the specialist in the particular field 
they appear as anything but self-evident. Secondly, it is well known that 
some of the most interesting results of mathematics — especially in such 
fields as abstract set theory and topology — ^run counter to deeply ingrained 
intuitions and the customary kind of feeling of self-evidence. Thirdly, the 
existence of mathematical conjectures such as those of Goldbach and of 
Fermat, which are quite elementary in content and yet undecided up to 
this day, certainly shows that not all mathematical truths can be self- 
evident. And finally, even if self-evidence were attributed only to the 

* Reprinted by kind permission of the author and the editors from the American 
Mathematical Monthly, 52, 1945. 

1 A discussion of the status of geometry is given in my article, “Geometry and Em- 
pirical Science” [which is reprinted as the next article in the present collection, and 
which appeared originally in the] American Mathematical Monthly, Vol. 52, pp. 7-17, 
1945. 
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basic postulates of mathematics, from which all other mathematical propo- 
sitions can be deduced, it would be pertinent to remark that judgments 
as to what may be considered as self-evident are subjective; they may vary 
from person to person and certainly cannot constitute an adequate basis 
for decisions as to the objective validity of mathematical propositions. 

3. IS MATHEMATICS THE MOST GENERAL EAIPIRICAL SCIENCE? 

According to another view, advocated especially by John Stuart Mill, 
mathematics is itself an empirical science which differs from the other 
branches such as astronomy, physics, chemistry, etc., mainly in two re- 
spects: its subject matter is more general than that of any other field of 
scientific research, and its propositions have been tested and confirmed 
to a greater extent than those of even the most firmly established sections 
of astronomy or physics. Indeed, according to this view, the degree to 
which the laws of mathematics have been borne out by the past experiences 
of mankind is so overwhelming that — ^unjustifiably — ^we have come to 
think of mathematical theorems as qualitatively different from the well- 
confirmed hypotheses or theories of other branches of science: we con- 
sider them as certain, while other theories are thought of as at best “very 
probable” or very highly confirmed. 

But this view, too, is open to serious objections. From a hypothesis 
which is empirical in character — such as, for example, Newton’s law of 
gravitation — it is possible to derive predictions to the effect that under 
certain specified conditions certain specified observable phenomena will 
occur. The actual occurrence of these phenomena constitutes confirming 
evidence, their non-occurrence dfeconfirming evidence for the hypothesis. 
It follows in particular that an empirical hypothesis is theoretically dis- 
confirmable; i.e., it is possible to indicate what kind of evidence, if actually 
encountered, would disconfirm the hypothesis. In the light of this remark, 
consider now a simple “hypothesis” from arithmetic: 3 + 2 = 5. If this is 
actually an empirical generalization of past experiences, then it must be 
possible to state what kind of evidence would oblige us to concede the 
hypothesis was not generally true after all. If any disconfirming evidence 
for the given proposition can be thought of, the following illustration 
might well be typical of it: We place some microbes on a slide, putting 
dowm first three of them and then another two. Afterwards we count all 
the microbes to test whether in this instance 3 and 2 actually added up to 
5. Suppose now that we counted 6 microbes altogether. Would w^e consider 
this as an empirical disconfirmation of the given proposition, or at least 
as a proof that it does not apply to microbes? Clearly not; rather, we 
would assume we had made a mistake in counting or that one of the mi- 
crobes had split in two between the first and the second count. But under 
no circumstances could the phenomenon just described invalidate the 
arithmetical proposition in question; for the latter asserts nothing whatever 
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about the behavior of microbes; it merely states that any set consisting 
of 3 2 objects may also be said to consist of 5 objects. And this is so 

because the symbols “3 + 2” and “5” denote the same number: they are 
synonymous by virtue of the fact that the symbols “2,” ‘‘3,” “5,” and “-f ” 
are defijted (or tacitly understood) in such a way that the above identity 
holds as a consequence of the meaning attached to the concepts involved 
in it. 

4. THE ANALYTIC CHARACTER OF MATHEMATICAL PROPOSITIONS 

The statement that 3 + 2 = 5, then, is true for similar reasons as, say, 
the assertion that no sexagenarian is 45 years of age. Both are true simply 
by virtue of definitions or of similar stipulations which determine the 
meaning of the key terms involved. Statements of this kind share certain 
important characteristics: Their validation naturally requires no empirical 
evidence; they can be shown to be true by a mere analysis of the meaning 
attached to the terms which occur in them. In the language of logic, sen- 
tences of this kind are called analytic or true a prioriy which is to indicate 
that their truth is logically independent of, or logically prior to, any ex- 
periential evidence. 2 And while the statements of empirical science, which 
are synthetic and can be validated only a posteriori y are constantly subject 
to revision in the light of new evidence, the truth of an analytic statement 
can be established definitely, once and for all. However, this characteristic 
“theoretical certainty” of analytic propositions has to be paid for at a 
high price: An analytic statement conveys no factual information. Our 
statement about sexagenarians, for example, asserts nothing that could 
possibly conflict with any factual evidence: it has no factual implications, 
no empirical content; and it is precisely for this reason that the statement 
can be validated without recourse to empirical evidence. 

Let us illustrate this view of the nature of mathematical propositions by 
reference to another, frequently cited, example of a mathematical — or 
rather logical — truth, namely the proposition that whenever a^b and 
b=z c then a = c. On what grounds can this so-called “transitivity of iden- 
tity” be asserted.^ Is it of an empirical nature and hence at least theoretically 
disconfirmable by empirical evidence? Suppose, for example, that ay by Cy 
are certain shades of green, and that as far as we can see, a = b and b = Cy 

2 The objection is sometimes raised that without certain types of experience, such 
as encountering several objects of the same kind, the integers and the arithmetical op- 
erations with them would never have been invented, and that therefore the propositions 
of arithmetic do have an empirical basis. This type of argument, however, involves a 
confusion of the logical and the psychological meaning of the term “basis.” It may very 
well be the case that certain experiences occasion psychologically the formation of 
arithmetical ideas and m this sense form an empirical “basis” for them; but this point 
is entirely irrelevant for the logical questions as to the grounds on which the proposi- 
tions of arithmetic may be accepted as true. The point made above is that no empirical 
“basis” or evidence whatever is needed to establish the truth of the propositions of 
arithmetic. 
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but clearly This phenomenon actually occurs under certain con- 

ditions; do we consider it as disconfirming evidence for the proposition 
under consideration? Undoubtedly not; we would argue that if ^ ^ it 
is impossible that a = h and also b = c; between the terms of at least one 
of these latter pairs, there must obtain a difference, though perhaps only 
a subliminal one. And we would dismiss the possibility of empirical discon- 
firmation, and indeed the idea that an empirical test should be relevant 
here, on the grounds that identity is a transitive relation by virtue of its 
definition or by virtue of the basic postulates governing it.® Hence, the 
principle in question is true a priori. 

5. MATHEMATICS AS AN AXIOMATIZED DEDUCTIVE SYSTEM 

I have argued so far that the validity of mathematics rests neither on its 
alleged self-evidential character nor on any empirical basis, but derives 
from the stipulations which determine the meaning of the mathematical 
concepts, and that the propositions of mathematics are therefore essen- 
tially “true by definition.” This latter statement, however, is obviously 
oversimplified and needs restatement and a more careful justification. 

For the rigorous development of a mathematical theory proceeds not 
simply from a set of definitions but rather from a set of non-definitional 
propositions which are not proved within the theory; these are the postu- 
lates or axioms of the theory.^ They are formulated in terms of certain 
basic or primitive concepts for which no definitions are provided within 
the theory. It is sometimes asserted that the postulates themselves represent 
“implicit definitions” of the primitive terms. Such a characterization of the 
postulates, however, is misleading. For while the postulates do limit, in a 
specific sense, the meanings that can possibly be ascribed to the primitives, 
any self-consistent postulate system admits, nevertheless, many different 
interpretations of the primitive terms (this will soon be illustrated), 
whereas a set of definitions in the strict sense of the word determines the 
meanings of the definienda in a unique fashion. 

Once the primitive terms and the postulates have been laid down, the 
entire theory is completely determined; it is derivable from its postula- 
tional basis in the following sense: Every term of the theory is definable in 
terms of the primitives, and every proposition of the theory is logically 
deducible from the postulates. To be entirely precise, it is necessary also 
to specify the principles of logic which are to be used in the proof of the 
propositions, i.e., in their deduction from the postulates. These principles 
can be stated quite explicitly. They fall into two groups: Primitive sen- 
tences, or postulates, of logic (such as: If p and q is the case, then p is the 

8 A precise account of the definition and the essential characteristics of the identity 
relation may be found in A. Tarski, Introduction to Logic, New York, 1941, ch. III. 

* For a lucid and concise account of the axiomatic method, see A. Tarski, loc. cit., 
ch. VI. 
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case), and rules of deduction or inference (including, for example, the 
familiar modus povens rule and the rules of substitution which make it pos- 
sible to infer, from a general proposition, any one of its substitution in- 
stances). A more detailed discussion of the structure and content of logic 
would, however, lead too far afield in the context of this article. 

6. PEANO’S AXIOM SYSTEM AS A BASIS FOR MATHEMATICS 

Let us now consider a postulate system from which the entire arith- 
metic of the natural numbers can be derived. This system was devised by 
the Italian mathematician and logician G. Peano (1858-1932). The primi- 
tives of this system are the terms “o,” “number,” and “successor.” While, 
of course, no definition of these terms is given within the theory, the 
symbol “o” is intended to designate the number o in its usual meaning, 
while the term “number” is meant to refer to the natural numbers o, i, 2, 

3 . . . exclusively. By the successor of a natural number tz, which will 
sometimes briefly be called n\ is meant the natural number immediately 
following n in the natural order. Peano’s system contains the following 5 
postulates: 

Pi. o is a number 

P2. The succevssor of any number is a number 

P3. No two numbers have the same successor 

P4. o is not the successor of any number 

P5. If P is a property such that (a) o has the property P, and (b) 
whenever a number n has the property P, then the successor of n 
also has the property P, then every number has the property P. 

The last postulate embodies the principle of mathematical induction and 
illustrates in a very obvious manner the enforcement of a mathematical 
“truth” by stipulation. The construction of elementary arithmetic on this 
basis begins with the definition of the various natural numbers, i is defined 
as the successor of 0, or briefly as o'; 2 as i', 3 as 2', and so on. By virtue of 
P2, this process can be continued indefinitely; because of P3 (in combina- 
tion with P5), it never leads back to one of the numbers previously de- 
fined, and in view of P4, it does not lead back to o either. 

As the next step, we can set up a definition of addition which expresses 
in a precise form the idea that the addition of any natural number to some 
given number may be considered as a repeated addition of i; the latter 
operation is readily expressible by means of the successor relation. This 
definition of addition runs as follows: 

Di. (a) n-\-o = n; (b) 72 -f ^' = (;z 4 - ky. 

The two stipulations of this recursive definition completely determine the 
sum of any two integers. Consider, for example, the sum 3 + 2. Accord- 
ing to the definitions of the numbers 2 and i, we have 34-2 = 3 + 1'=:: 
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3 + (o')'; by Di (b), 3 + (o')'= (3 + o')'=r ((3 + 0)')'; but by Di 
(a), and by the definitions of the numbers 4 and 5, ((3 o)')' = (3')' = 

4' = 5. This proof also renders more explicit and precise the comments 
made earlier in this paper on the truth of the proposition that 34-2 = 5; 
Within the Peano system of arithmetic, its truth flows not merely from 
the definition of the concepts involved, but also from the postulates that 
govern these various concepts. (In our specific example, the postulates Pi 
and P2 are presupposed to guarantee that i, 2, 3, 4, 5 are numbers in 
Peano’s system; the general proof that Di determines the sum of any two 
numbers also makes use of P5.) If we call the postulates and definitions of 
an axiomatized theory the “stipulations” concerning the concepts of that 
theory, then we may say now that the propositions of the arithmetic of 
the natural numbers are true by virtue of the stipulations which have been 
laid down initially for the arithmetical concepts. (Note, incidentally, 
that our proof of the formula “34-2 = 5” repeatedly made use of the 
transitivity of identity; the latter is accepted here as one of the rules of 
logic which may be used in the proof of any arithmetical theorem; it is, 
therefore, included among Peano’s postulates no more than any other 
principle of logic.) 

Now, the multiplication of natural numbers may be defined by means of 
the following recursive definition, which expresses in a rigorous form the 
idea that a product nk of two integers may be considered as the sum of k 
terms each of which equals n. 

D2. (a) 72 • o = o; (b) 72 • ^' = 72 • ^ 4- 72 . 

It now is possible to prove the familiar general laws governing addition 
and multiplication, such as the commutative, associative, and distributive 
laws {n-\-k = k-\-n;n'k = k' n; {k 1 ) = {n k) -\-l; n- {k'l) 
= {fi'k) • 1 ; 72 • (^ 4 - 0 = (^ * ^) + ' /) ). In terms of addition and mul- 
tiplication, the inverse operations of subtraction and division can then be 
defined. But it turns out that these “cannot always be performed”; i.e., 
in contradistinction to the sum and the product, the difference and the 
quotient are not defined for every couple of numbers; for example, 7 — 10 
and 7-^10 are undefined. This situation suggests an enlargement of the 
number system by the introduction of negative and of rational numbers. 

It is sometimes held that in order to effect this enlargement, we have to 
“assume” or else to “postulate” the existence of the desired additional 
kinds of numbers with properties that make them fit to fill the gaps of sub- 
traction and division. This method of simply postulating what we want 
has its advantages; but, as Bertrand Russell ® puts it, they are the same as 
the advantages of theft over honest toil; and it is a remarkable fact that the 
negative as well as the rational numbers can be obtained from Peano’s 

® Bertrand Introduction to Mathematical Philosophy, New York and London, 

1919, p.71. 
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primitives by the honest toil of constructing explicit definitions for them, 
without the introduction of any new postulates or assumptions whatso- 
ever. Every positive and negative integer (in contradistinction to a natural 
number which has no sign) is definable as a certain set of ordered couples 
of natural numbers; thus, the integer + 2 is definable as the set of all 
ordered couples (7^, n) of natural numbers where 777 = 72 + integer 
— 2 is the set of all ordered couples (77;, n) of natural numbers with 
72 = 777 + 2. (Similarly, rational numbers are defined as classes of ordered 
couples of integers.) The various arithmetical operations can then be de- 
fined with reference to these new types of numbers, and the validity of 
all the arithmetical laws governing these operations can be proved by vir- 
tue of nothing more than Peano’s postulates and the definitions of the vari- 
ous arithmetical concepts involved. 

The much broader system thus obtained is still incomplete in the sense 
that not every number in it has a square root, and more generally, not 
every algebraic equation whose coefScients are all numbers of the system 
has a solution in the system. This suggests further expansions of the num- 
ber system by the introduction of real and finally of complex numbers. 
Again, this enormous extension can be effected by mere definition, with- 
out the introduction of a single new postulate.® On the basis thus ob- 
tained, the various arithmetical and algebraic operations can be defined 
for the numbers of the new system, the concepts of function, of limit, of 
derivative and integral can be introduced, and the familiar theorems per- 
taining to these concepts can be proved, so that finally the huge system 
of mathematics as here delimited rests on the narrow basis of Peano’s sys- 
tem: Every concept of mathematics can be defined by means of Peano’s 
three primitives, and every proposition of mathematics can be deduced 
from the five postulates enriched by the definitions of the non-primitive 
terms.®®. These deductions can be carried out, in most cases, by means of 

^ For a more detailed account of the construction of the number system on Peano’s 
basis, cf. Bertrand Russell, loc. cit,, csp. chs. I and VII. A rigorous and concise presenta- 
tion of that construction, beginning, however, with the set of all integers rather than 
that of the natural numbers, may be found in G. Birkhoff and S. MacLane, A Survey 
of Modern Algebra, New York, 1941, chs. I, II, III, V. For a general survey of the 
construction of the number system, cf. also J. W. Young, Lectures on the Funda^nental 
Concepts of Algebra and Geometry, New York, 1911, esp lectures X, XI, XII. 

As a result of very deep-reaching investigations carried out by K. Godel it is 
known that arithmetic, and a fortiori mathematics, is an incomplete theory m the 
following sense: While all those propositions which belong to the classical systems of 
arithmetic, algebra, and analysis can indeed be derived, in the sense characterized above, 
from the Peano postulates, there exist nevertheless other propositions which can be 
expressed in purely arithmetical terms, and v/hich are true, but which cannot be de- 
rived from the Peano system. And more generally: For any postulate system of arith- 
metic (or of mathematics for that matter) which is not self -contradictory, there exist 
propositions which are true, and which can be stated in purely arithmetical terms, but 
which cannot be derived from that postulate system. In other words, it is impossible 
to construct a postulate system which is not self-contradictory, and which contains 
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nothing more than the principles of formal logic; the proof of some the- 
orems concerning real numbers, however, requires one assumption which 
is not usually included among the latter. This is the so-called axiom of 
choice. It asserts that given a class of mutually exclusive classes, none of 
which is empty, there exists at least one class which has exactly one ele- 
ment in common with each of the given classes. By virtue of this principle 
and the rules of formal logic, the content of all of mathematics can thus be 
derived from Peano’s modest system — a remarkable achievement in sys- 
tematizing the content of mathematics and clarifying the foundations of 
its validity. 


7. INTERPRETATIONS OF PEANO’S PRIMITIVES 

As a consequence of this result, the whole system of mathematics might 
be said to be true by virtue of mere definitions (namely, of the non- 
primitive mathematical terms) provided that the five Peano postulates 
are true. However, strictly speaking, wc cannot, at this juncture, refer to 
the Peano postulates as propositions which are either true or false, for they 
contain three primitive terms which have not been assigned any specific 
meaning. All we can assert so far is that any specific interpretation of the 
primitives which satisfies the five postulates — i.e., turns them into true state- 
ments — will also satisfy all the theorems deduced from them. But for 
Peano’s system, there are several — ^indeed, infinitely many — interpretations 
which will do this. For example, let us understand by o the origin of a 
half-line, by the successor of a point on that half-lme the point i cm. be- 
hind it, counting from the origin, and by a number any point which is 
either the origin or can be reached from it by a finite succession of steps 
each of which leads from one point to its successor. It can then readily be 
seen that all the Peano postulates as well as the ensuing theorems turn into 
true propositions, although the interpretation given to the primitives is 
certainly not the customary one, which was mentioned earlier. More gen- 
erally, it can be shown that every progression of elements of any kind pro- 
vides a true interpretation, or a “model,” of the Peano system. This ex- 
ample illustrates our earlier observation that a postulate system cannot be 
regarded as a set of “implicit definitions” for the primitive terms: The 
Peano system permits of many different interpretations, whereas in every- 
day as well as in scientific language, we attach one specific meaning to the 
concepts of arithmetic. Thus, e.g., in scientific and in everyday discourse, 

among its consequences all true propositions which can be formulated within the 
language of arithmetic. 

This fact does not, however, affect the result outlined above, namely, that it is pos- 
sible to deduce, from the Peano postulates and the additional definitions of non- 
primitive terms, all those propositions which constitute the classical theory of arith- 
metic, algebra, and analysis, and it is to these propositions that I refer above and sub- 
sequently as the propositions of mathematics. 
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the concept 2 is understood in such a way that from the statement “Mr. 
Brown as well as Mr. Cope, but no one else is in the office, and Mr. Brown 
is not the same person as Mr. Cope,” the conclusion “Exactly two persons 
are in the office” may be validly inferred. But the stipulations laid down 
in Peano’s system for the natural numbers, and for the number 2 in par- 
ticular, do not enable us to draw this conclusion; they do not “implicitly 
determine” the customary meaning of the concept 2 or of the other arith- 
metical concepts. And the mathematician cannot acquiesce in this de- 
ficiency by arguing that he is not concerned with the customary meaning 
of the mathematical concepts; for in proving, say, that every positive 
real number has exactly two real square roots, he is himself using the con- 
cept 2 in its customary meaning, and his very theorem cannot be proved 
unless we presuppose more about the number 2 than is stipulated in the 
Peano system. 

If therefore mathematics is to be a correct theory of the mathematical 
concepts in their intended meaning, it is not sufficient for its validation to 
have shown that the entire system is derivable from the Peano postulates 
plus suitable definitions; rather, we have to inquire further whether the 
Peano postulates are actually true when the primitives are understood in 
their customary meaning. This question, of course, can be answered only 
after the customary meaning of the terms “o,” “natural number,” and “suc- 
cessor” has been clearly defined. To this task we now turn. 

8. DEFINITION OF THE CUSTOMARY MEANING OF THE 

CONCEPTS OF ARITHMETIC IN PURELY LOGICAL TERMS 

At first blush, it might seem a hopeless undertaking to try to define 
these basic arithmetical concepts without presupposing other terms of 
arithmetic, which would involve us in a circular procedure. However, quite 
rigorous definitions of the desired kind can indeed be formulated, and it can 
be shown that for the concepts so defined, all Peano postulates turn into 
true statements. This important result is due to the research of the German 
logician G. Frege (1848-1925) and to the subsequent systematic and de- 
tailed work of the contemporary English logicians and philosophers B. 
Russell and A. N. Whitehead. Let us consider briefly the basic ideas under- 
lying these definitions.^ 

A natural number — or, in Peano’s term, a number — ^in its customary 
meaning can be considered as a characteristic of certain classes of objects. 
Thus, e.g., the class of the apostles has the number 12, the class of the 

y For a more detailed discussion, cf. Russell, loc, ciu^ chs. II, III, IV. A complete tech- 
nical development of the idea can be found in the great standard work in mathematical 
logic, A. N. Whitehead and B. Russell, Princzpia Mathenmiica, Cambridge, England, 

1 91 0-19 1 3. For a very precise recent development of the theory, see W. V. O. Qume, 
Mathematical Logic, New York, 1940. A specific discussion of the Peano system and its 
interpretations from the viewpoint of semantics is included in R. Carnap, Foundations 
of Logic and Mathematics, International Encyclopedia of Unified Science, Vol. I, no. 3, 
Chicago, 1939, especially sections 14, 17, 18. 
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Dionne quintuplets the number 5, any couple the number 2, and so on. Let 
us now express precisely the meaning of the assertion that a certain class 
C has the number 2, or briefly, that 72(C) = 2. Brief reflection will show 
that the following definiens is adequate in the sense of the customary 
meaning of the concept 2: There is some object x and some object y such 
that (i) xeC (i.e,, x is an element of C) and jeC, (2) Xy>^y, and (3) if 2 
is any object such that zeC, then either z = x or z = y, (Note that on the 
basis of this definition it becomes indeed possible to infer the statement 
“The number of persons in the office is 2” from “Mr. Browm as well as 
Mr. Cope, but no one else is in the office, and Mr. Brown is not identical 
with Mr. Cope”; C is here the class of persons in the office.) Analogously, 
the meaning of the statement that n(C) = i can be defined thus: There 
is some x such that xeC, and any object y such that yeC, is identical with x. 
Similarly, the customary meaning of the statement that 72(C) == o is this: 
There is no object such that xeC. 

The general pattern of these definitions clearly lends itself to the defini- 
tion of any natural number. Let us note especially that in the definitions 
thus obtained, the definiens never contains any arithmetical term, but 
merely expressions taken from the field of formal logic, including the 
signs of identity and difference. So far, we have defined only the meaning 
of such phrases as “72(C) = 2,” but we have given no definition for the 
numbers o, i, 2, . . . apart from this context. This desideratum can be 
met on the basis of the consideration that 2 is that property which is com- 
mon to all couples, i.e., to all classes C such that 7 z(C) = 2. This common 
property may be conceptually represented by the class of all those classes 
which share this property. Thus we arrive at the definition: 2 is the class 
of all couples, i.e., the class of all classes C for which n(C) = 2. — ^This 
definition is by no means circular because the concept of couple — in 
other words, the meaning of “72(C) = 2” — has been previously defined 
without any reference to the number 2. Analogously, i is the class of all 
unit classes, i.e., the class of all classes C for which 7 z(C) == i. Finally, o is 
the class of all null classes, i.e., the class of all classes without elements. And 
as there is only one such class, o is simply the class whose only element is 
the null class. Clearly, the customary meaning of any given natural num- 
ber can be defined in this fashion.® In order to characterize the intended 
interpretation of Peano’s primitives, we actually need, of all the definitions 

8 The assertion that die definitions given above state the “customary” meaning of the 
arithmetical terms involved is to be understood in the logical, not the psychological 
sense of the term “meaning,” It would obviously be absurd to claim that the above 
definitions express “what everybody has in mind” when talking about numbers and the 
various operations that can be perfonned with them. What is achieved by those defini- 
tions is rather a “logical reconstruction” of the concepts of arithmetic in the sense that 
if the defimtions are accepted, then those statements in science and everyday discourse 
which involve arithmetical terms can be interpreted coherently and systematically in 
such a manner that they are capable of objective validation. The statement about the 
two persons in the ofiice provides a very elementary illustration of what is meant here. 
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here referred to, only that of the number o. It remains to define the terms 
“successor” and “integer.” 

The definition of “successor,” whose precise formulation involves too 
many niceties to be stated here, is a careful expression of a simple idea 
which is illustrated by the following example: Consider the number 5, i.e., 
the class of all quintuplets. Let us select an arbitrary one of these quin- 
tuplets and add to it an object which is not yet one of its members. 5', the 
successor of 5, may then be defined as the number applying to the set thus 
obtained (which, of course, is a sextuplet). Finally, it is possible to formu- 
late a definition of the customary meaning of the concept of natural 
number; this definition, which again cannot be given here, expresses, 
in a rigorous form, the idea that the class of the natural numbers consists 
of the number o, its successor, the successor of that successor, and so on. 

If the definitions here characterized are carefully written out — this is 
one of the cases where the techniques of symbolic, or mathematical, logic 
prove indispensable — it is seen that the definiens of every one of them con- 
tains exclusively terms from the field of pure logic. In fact, it is possible 
to state the customary interpretation of Peano’s primitives, and thus also 
the meaning of every concept definable by means of them — and that in- 
cludes every concept of mathematics — in terms of the following seven ex- 
pressions (in addition to variables such as “2:” and “C”) : not^ and^ if — then; 
for every object x it is the case that . . . ; there is some object x such 
that , . . ; 2: is an element of class C; the class of all things x such that . . . 
And it is even possible to reduce the number of logical concepts needed 
to a mere four: The first three of the concepts just mentioned are all 
definable in terms of ^""neither — nor^'* and the fifth is definable by means 
of the fourth and ‘^neither — ;2c>r.” Thus, all the concepts of mathematics 
prove definable in terms of four concepts of pure logic. (The definition 
of one of the more complex concepts of mathematics in terms of the four 
primitives just mentioned may well fill hundreds or even thousands of 
pages; but clearly this affects in no way the theoretical importance of the 
result just obtained; it does, however, show the great convenience and 
indeed practical indispensability for mathematics of having a large system 
of highly complex defined concepts available.) 

9. THE TRUTH OF PEANO’S POSTULATES IN THEIR 
CUSTOMARY INTERPRETATION 

The definitions characterized in the preceding section may be said to 
render precise and explicit the customary meaning of the concepts of 
arithmetic. Moreover — and this is crucial for the question of the validity 
of mathematics — it can be shown that the Peano postulates all turn into 
true propositions if the primitives are construed in accordance with the 
definitions just considered. 

Thus, Pi (o is a number) is true because the class of all numbers — i.e.. 
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natural numbers — was defined as consisting of o and all its successors. The 
truth of P2 (the successor of my number is a number) follows from the 
same definition. This is true also of P5, the principle of mathematical in- 
duction. To prove this, however, we would have to resort to the precise 
definition of “integer” rather than the loose description given of that 
definition above. P4 (o is not the successor of any number) is seen to be 
true as follows: By virtue of the definition of “successor,” a number which 
is a successor of some number can apply only to classes which contain at 
least one element; but the number o, by definition, applies to a class if 
and only if that class is empty. While the truth of Pi, P2, P4, P5 can be 
inferred from the above definitions simply by means of the principles of 
logic, the proof of P3 (no two numbers have the same successor) presents 
a certain difficulty. As was mentioned in the preceding section, the defini- 
tion of the successor of a number 72 is based on the process of adding, to a 
class of 72 elements, one element not yet contained in that class. Now if 
there should exist only a finite number of things altogether then this process 
could not be continued indefinitely, and P3, which (in conjunction with 
Pi and P2) implies that the integers form an infinite set, would be false. 
This difficulty can be met by the introduction of a special “axiom of in- 
finity” ® which asserts, in effect, the existence of infinitely many objects, 
and thus makes P3 demonstrable. The axiom of infinity does not belong 
to the generally recognized laws of logic; but it is capable of expression in 
purely logical terms and may be considered as an additional postulate of 
modern logical theory. 

10. MATHEMATICS AS A BRANCH OF LOGIC 

As was pointed out earlier, all the theorems of arithmetic, algebra, and 
analysis can be deduced from the Peano postulates and the definitions of 
those mathematical terms which are not primitives in Peano’s system. This 
deduction requires only the principles of logic plus, in certain cases, the 
axiom of choice. By combining this result with what has just been said 
about the Peano system, the following conclusion is obtained, which is also 
known as the thesis of logicisjn co 7 icernmg the nature of matheTnaticsx 

Mathematics is a branch of logic. It can be derived from logic in the 
following sense: 

a. All the concepts of mathematics, i.e., of arithmetic, algebra, and 
analysis, can be defined in terms of four concepts of pure logic. 

b. All the theorems of mathematics can be deduced from those defini- 
tions by means of the principles of logic (including the axioms of infinity 
and choice) 

® Cf. Bertrand Russell, loc. ctt,, p. 24 and ch. XIII. 

The principles of logic developed in modern systems of formal logic embody cer- 
tain restrictions as compared with those logical rules which had been rather generally 
accepted as sound until about the turn of the 20th century. At that time, the discovery 
of the famous paradoxes of logic, especially of Russell’s paradox (cf, Russell, loc, city 
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In this sense it can be said that the propositions of the system of mathe- 
matics as here delimited are true by virtue of the definitions of the mathe- 
matical concepts involved, or that they make explicit certain characteristics 
with which we have endowed our mathematical concepts by definition. 
The propositions of mathematics have, therefore, the same unquestionable 
certainty which is typical of such propositions as “All bachelors are un- 
married,” but they also share the complete lack of empirical content which 
is associated with that certainty: The propositions of mathematics are 
devoid of all factual content; they convey no information whatever on any 
empirical subject matter. 

II. ON THE APPLICABILITY OF MATHEMATICS TO 
EMPIRICAL SUBJECT MATTER. 

This result seems to be irreconcilable with the fact that after all mathe- 
matics has proved to be eminently applicable to empirical subject matter, 
and that indeed the greater part of present-day scientific knowledge has 
been reached only through continual reliance on and application of the 
propositions of mathematics. Let us try to clarify this apparent paradox 
by reference to some examples. 

Suppose that we are examining a certain amount of some gas, whose 
volume V, at a certain fixed temperature, is found to be 9 cubic feet when 
the pressure p is 4 atmospheres. And let us assume further that the volume 
of the gas for the same temperature and p = 6 is predicted by means 
of Boyle’s law. Using elementary arithmetic we reason thus: For corre- 
sponding values of v and p, vp =: c, and = 9 when p = 4; hence = 36- 
Therefore, when p = 6 , then v = 6 . Suppose that this prediction is borne 
out by subsequent test. Does that show that the arithmetic used has a pre- 
dictive power of its own, that its propositions have factual implications? 
Certainly not. All the predictive power here deployed, all the empirical 
content exhibited stems from the initial data and from Boyle’s law, which 
asserts that vp = c for any two corresponding values of v and p, hence 
also for V = 9, p = 4, and for p = 6 and the corresponding value of 
The function of the mathematics here applied is not predictive at all; 
rather, it is analytic or explicative: it renders explicit certain assumptions 
or assertions which are included in the content of the premises of the argu- 
ment (in our case, these consist of Boyle’s law plus the additional data); 
mathematical reasoning reveals that those premises contain — hidden in 
them, as it were, — an assertion about the case as yet unobserved. In ac- 
cepting our premises — ^so arithmetic reveals — we have — knowingly or 

ch. XIII) , revealed the fact that the logical principles implicit in customary mathemati- 
cal reasoning involved contradictions and therefore had to be curtailed in one manner 
or another. 

Note that we may say “hence” by virtue of the rule of substitution, which is one 
of the rules of logical inference. 
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unknowingly — already accepted the implication that the ^-value in ques- 
tion is 6. Mathematical as well as logical reasoning is a conceptual technique 
of making explicit what is implicitly contained in a set of premises. The 
conclusions to which this technique leads assert nothing that is theoretically 
new in the sense of not being contained in the content of the premises. But 
the results obtained may well be psychologically new: we may not have 
been aware, before using the techniques of logic and mathematics, what 
we committed ourselves to in accepting a certain set of assumptions or 
assertions. 

A similar analysis is possible in all other cases of applied mathematics, in- 
cluding those involving, say, the calculus. Consider, for example, the 
hypothesis that a certain object, moving in a specified electric field, will 
undergo a constant acceleration of 5 feet/sec-. For the purpose of testing 
this hypothesis, we might derive from it, by means of two successive in- 
tegrations, the prediction that if the object is at rest at the beginning of 
the motion, then the distance covered by it at any time t is %t^ feet. This 
conclusion may clearly be psychologically new to a person not acquainted 
with the subject, but it is not theoretically new; the content of the con- 
clusion is already contained in that of the hypothesis about the constant 
acceleration. And indeed, here as well as in the case of the compression 
of a gas, a failure of the prediction to come true would be considered as 
indicative of the factual incorrectness of at least one of the premises in- 
volved {f,ex.^ of Boyle’s law in its application to the particular gas), but 
never as a sign that the logical and mathematical principles involved might 
be unsound. 

Thus, in the establishment of empirical knowledge, mathematics (as 
well as logic) has, so to speak, the function of a theoretical juice extractor: 
the techniques of mathematical and logical theory can produce no more 
juice of factual information than is contained in the assumptions to which 
they are applied; but they may produce a great deal more juice of this 
kind than might have been anticipated upon a first intuitive inspection 
of those assumptions which form the raw material for the extractor. 

At this point, it may be well to consider briefly the status of those mathe- 
matical disciplines which are not outgrowths of arithmetic and thus of 
logic; these include in particular topology, geometry, and the various 
branches of abstract algebra, such as the theory of groups, lattices, fields, 
etc. Each of these disciplines can be developed as a purely deductive sys- 
tem on the basis of a suitable set of postulates. If P be the conjunction of 
the postulates for a given theory, then the proof of a proposition T of 
that theory consists in deducing T from P by means of the principles 
of formal logic. What is established by the proof is therefore not the truth 
of Ty but rather the fact that T is true provided that the postulates are. 
But since both P and T contain certain primitive terms of the theory. 
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to which no specific meaning is assigned, it is not strictly possible to speak 
of the truth of either P or T; it is therefore more adequate to state the 
point as follows: If a proposition T is logically deduced from P, then 
every specific interpretation of the primitives which turns all the postu- 
lates of P into true statements, will also render T a true statement. Up to 
this point, the analysis is exactly analogous to that of arithmetic as based 
on Peano’s set of postulates. In the case of arithmetic, however, it proved 
possible to go a step further, namely to define the customary meanings of 
the primitives in terms of purely logical concepts and to show that the 
postulates — and therefore also the theorems — of arithmetic are uncondi- 
tionally true by virtue of these definitions. An analogous procedure is 
not applicable to those disciplines which are not outgrowths of arithmetic: 
The primitives of the various branches of abstract algebra have no specific 
“customary meaning”; and if geometry in its customary interpretation is 
thought of as a theory of the structure of physical space, then its primi- 
tives have to be construed as referring to certain types of physical entities, 
and the question of the truth of a geometrical theory in this interpretation 
turns into an empirical problem.^^ For the purpose of applying any one of 
these non-arithmetical disciplines to some specific field of mathematics or 
empirical science, it is therefore necessary first to assign to the primitives 
some specific meaning and then to ascertain whether in this interpretation 
the postulates turn into true statements. If this is the case, then we can 
be sure that all the theorems are true statements too, because they are 
logically derived from the postulates and thus simply explicate the content 
of the latter in the given interpretation. In their application to empirical 
subject matter, therefore, these mathematical theories no less than those 
which grow out of arithmetic and ultimately out of pure logic, have the 
function of an analytic tool, which brings to light the implications of a 
given set of assumptions but adds nothing to their content. 

But while mathematics in no case contributes anything to the content 
of our knowledge of empirical matters, it is entirely indispensable as an 
instrument for the validation and even for the linguistic expression of such 
knowledge: The majority of the more far-reaching theories in empirical 
science — ^including those which lend themselves most eminently to pre- 
diction or to practical application — are stated with the help of mathe- 
matical concepts; the formulation of these theories makes use, in particular, 
of the number system, and of functional relationships among different 
metrical variables. Furthermore, the scientific test of these theories, the 
establishment of predictions by means of them, and finally their practical 
application, all require the deduction, from the general theory, of cer- 
tain specific consequences; and such deduction would be entirely impos- 
sible without the techniques of mathematics which reveal what the given 
general theory implicitly asserts about a certain special case. 

12 For a more detailed discussion of this point, cf. the next article in this collection. 
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Thus, the analysis outlined on these pages exhibits the system of mathe- 
matics as a vast and ingenious conceptual structure without empirical con- 
tent and yet an indispensable and powerful theoretical instrument for the 
scientific understanding and mastery of the world of our experience. 



Geometry and Empirical Science * 

CARL G. HEMPEL 


I. INTRODUCTION 

The most distinctive characteristic which differentiates mathematics 
from the various branches of empirical science, and which accounts for its 
fame as the queen of the sciences, is no doubt the peculiar certainty and 
necessity of its results. No proposition in even the most advanced parts of 
empirical science can ever attain this status, a hypothesis concerning “mat- 
ters of empirical fact” can at best acquire what is loosely called a high 
probability or a high degree of confirmation on the basis of the relevant 
evidence available; but however well it may have been confirmed by care- 
ful tests, the possibility can never be precluded that it will have to be dis- 
carded later in the light of new and disconfirming evidence. Thus, all 
the theories and hypotheses of empirical science share this provisional 
character of being established and accepted “until further notice,” whereas 
a mathematical theorem, once proved, is established once and for all; it 
holds with that particular certainty which no subsequent empirical dis- 
coveries, however unexpected and extraordinary, can ever affect to the 
slightest extent. It is the purpose of this paper to examine the nature of 
that proverbial “mathematical certainty” with special reference to ge- 
ometry, in an attempt to shed some light on the question as to the validity 
of geometrical theories, and their significance for our knowledge of the 
structure of physical space. 

The nature of mathematical truth can be understood through an analysis 
of the method by means of which it is established. On this point I can be 
very brief: it is the method of mathematical demonstration, which con- 
sists in the logical deduction of the proposition to be proved from other 
propositions, previously established. Clearly, this procedure would involve 
an infinite regress unless some propositions were accepted without proof; 
such propositions are indeed found in every mathematical discipline which 
is rigorously developed; they are the axioms or postulates (we shall use 
these terms interchangeably) of the theory. Geometry provides the his- 
torically first example of the axiomatic presentation of a mathematical 
discipline. The classical set of postulates, however, on which Euclid based 

* Reprinted by kind permission of the author and the editors from the American 
Mathematical Monthly, 52, 1945. 
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his system, has proved insufficient for the deduction of the well-known 
theorems of so-called euclidean geometry; it has therefore been revised 
and supplemented in modern times, and at present various adequate sys- 
tems of postulates for euclidean geometry are available; the one most closely 
related to Euclid’s system is probably that of Hilbert. 

2. THE INADEQUACY OF EUCLID’S POSTULATES 
The inadequacy of Euclid’s own set of postulates illustrates a point 
which is crucial for the axiomatic method in modern mathematics: Once 
the postulates for a theory have been laid down, every further proposi- 
tion of the theory must be proved exclusively by logical deduction 
from the postulates; any appeal, explicit or implicit, to a feeling of self- 
evidence, or to the characteristics of geometrical figures, or to our experi- 
ences concerning the behavior of rigid bodies in physical space, or the like, 
is strictly prohibited; such devices may have a heuristic value in guiding 
our efforts to find a strict proof for a theorem, but the proof itself must 
contain absolutely no reference to such aids. This is particularly important 
in geometry, where our so-called intuition of geometrical relationships, 
supported by reference to figures or to previous physical experiences, may 
induce us tacitly to make use of assumptions which are neither formulated 
in our postulates nor provable by means of them. Consider, for example, 
the theorem that in a triangle the three medians bisecting the sides inter- 
sect in one point which divides each of them in the ratio of 1:2. To prove 
this theorem, one shows first that in any triangle ABC (see figure) the 
line segment MN which connects the centers of AB and AC is parallel 
to BC and therefore half as long as the latter side. Then the lines BN and 
CM are drawn, and an examination of the triangles MON and BOC leads 
to the proof of the theorem. In this procedure, it is usually taken for 
granted that BN and CM intersect in a point O which lies between B 
and N as well as between C and M, This assumption is based on geometrical 


A 



make it strictly demonstrable and independent of any reference to in- 
tuition, a special group of postulates has been added to those of Euclid; 
they are the postulates of order. One of these — to give an example — 
asserts that if A, B, C are points on a straight line /, and if B lies between 
A and C, then B also lies between C and A. Not even as “trivial” an assump- 
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tion as this may be taken for granted; the system of postulates has to be 
made so complete that all the required propositions can be deduced 
from it by purely logical means. 

Another illustration of the point under consideration is provided by the 
proposition that triangles which agree in two sides and the enclosed angle, 
are congruent. In Euclid’s Elements, this proposition is presented as a 
theorem; the alleged proof, however, makes use of the ideas of motion and 
superimposition of figures and thus involves tacit assumptions which are 
based on our geometric intuition and on experiences with rigid bodies, but 
which are definitely not warranted by — ^i.e., deducible from — ^Euclid’s pos- 
tulates. In Hilbert’s system, therefore, this proposition (more precisely: 
part of it) is explicitly included among the postulates. 

3. MATHEMATICAL CERTAINTY 

It is this purely deductive character of mathematical proof which forms 
the basis of mathematical certainty: What the rigorous proof of a theorem 
— say the proposition about the sum of the angles in a triangle — establishes 
is not the truth of the proposition in question but rather a conditional in- 
sight to the effect that that proposition is certainly true provided that the 
postulates are true; in other words, the proof of a mathematical proposi- 
tion establishes the fact that the latter is logically implied by the postulates 
of the theory in question. Thus, each mathematical theorem can be cast 
into the form 


(P,-P,-P3- . . . .Pn)-»T 

where the expression on the left is the conjunction (joint assertion) of all 
the postulates, the symbol on the right represents the theorem in its cus- 
tomary formulation, and the arrow expresses the relation of logical implica- 
tion or entailment. Precisely this character of mathematical theorems is the 
reason for their peculiar certainty and necessity, as I shall now attempt to 
show. 

It is typical of any purely logical deduction that the conclusion to which 
it leads simply re-asserts (a proper or improper) part of what has already 
been stated in the premises. Thus, to illustrate this point by a very ele- 
mentary example, from the premise, “This figure is a right triangle,” we 
can deduce the conclusion, “This figure is a triangle”; but this conclusion 
clearly reiterates part of the information already contained in the premise. 
Again, from the premises, “All primes different from 2 are odd” and “72 is 
a prime different from 2,” we can infer logically that n is odd; but this con- 
sequence merely repeats part (indeed a relatively small part) of the infor- 
mation contained in the premises. The same situation prevails in all other 
cases of logical deduction; and we may, therefore, say that logical deduction 
— ^which is the one and only method of mathematical proof — ^is a technique 
of conceptual analysis: it discloses what assertions are concealed in a given 
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set of premises, and it makes us realize to w^hat we committed ourselves in 
accepting those premises; but none of the results obtained by this technique 
ever goes by one iota beyond the information already contained in the 
initial assumptions. 

Since all mathematical proofs rest exclusively on logical deductions from 
certain postulates, it follows that a mathematical theorem, such as the Py- 
thagorean theorem in geometry, asserts nothing that is objectively or the- 
oretically new as compared with the postulates from which it is derived, 
although its content may well be psychologically new in the sense that we 
were not aware of its being implicitly contained in the postulates. 

The nature of the peculiar certainty of mathematics is now clear: A 
mathematical theorem is certain relatively to the set of postulates from 
which it is derived; i.e., it is necessarily true if those postulates are true; and 
this is so because the theorem, if rigorously proved, simply re-asserts part 
of what has been stipulated in the postulates. A truth of this conditional 
type obviously implies no assertions about matters of empirical fact and 
can, therefore, never get into conflict with any empirical findings, even of 
the most unexpected kind; consequently, unlike the hypotheses and theories 
of empirical science, it can never suffer the fate of being disconfirmed by 
new evidence: A mathematical truth is irrefutably certain just because it 
is devoid of factual, or empirical content. Any theorem of geometry, there- 
fore, when cast into the conditional form described earlier, is analytic in 
the technical sense of logic, and thus true a priori; i.e., its truth can be 
established by means of the formal machinery of logic alone, without any 
reference to empirical data. 

4. POSTULATES AND TRUTH 

Now it might be felt that our analysis of geometrical truth so far tells 
only half of the relevant story. For while a geometrical proof no doubt en- 
ables us to assert a proposition conditionally — namely on condition that the 
postulates are accepted — is it not correct to add that geometry also un- 
conditionally asserts the truth of its postulates and thus, by virtue of the de- 
ductive relationship between postulates and theorems, enables us uncondi- 
tionally to assert the truth of its theorems? Is it not an unconditional asser- 
tion of geometry that two points determine one and only one straight line 
that connects them, or that in any triangle, the sum of the angles equals two 
right angles? That this is definitely not the case, is evidenced by two im- 
portant aspects of the axiomatic treatment of geometry which will now be 
briefly considered. 

The first of these features is the well-known fact that in the more recent 
development of mathematics, several systems of geometry have been con- 
structed which are incompatible with euclidean geometry, and in which, 
for example, the two propositions just mentioned do not necessarily hold. 
Let us briefly recollect some of the basic facts concerning these non- 
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euclidean geometries. The postulates on which euclidean geometry rests 
include the famous postulate of the parallels, which, in the case of plane 
geometry, asserts in effect that through every point P not on a given line I 
there exists exactly one parallel to i, i.e., one straight line which does not 
meet L As this postulate is considerably less simple than the others, and as 
it was also felt to be intuitively less plausible than the latter, many efforts 
were made in the history of geometry to prove that this proposition need 
not be accepted as an axiom, but that it can be deduced as a theorem from 
the remaining body of postulates. All attempts in this direction failed, how- 
ever; and finally it was conclusively demonstrated that a proof of the 
parallel principle on the basis of the other postulates of euclidean geometry 
(even in its modern, completed form) is impossible. This was shown by 
proving that a perfectly self-consistent geometrical theory is obtained if 
the postulate of the parallels is replaced by the assumption that through any 
point P not on a given straight line / there exist at least two parallels to /. 
This postulate obviously contradicts the euclidean postulate of the parallels, 
and if the latter were actually a consequence of the other postulates of 
euclidean geometry, then the new set of postulates would clearly involve a 
contradiction, which can be shown not to be the case. This first non- 
euclidean type of geometry, which is called hyperbolic geometry, was 
discovered in the early 20 ’s of the last century almost simultaneously, 
but independently by the Russian N. 1. Lobatschefskij, and by the Hun- 
garian J. Bolyai. Later, Riemann developed an alternative geometry, 
known as elliptical geometry, in which the axiom of the parallels is 
replaced by the postulate that no line has any parallels. (The ac- 
ceptance of this postulate, however, in contradistinction to that of hy- 
perbolic geometry, requires the modification of some further axioms 
of euclidean geometry, if a consistent new theory is to result.) As is to 
be expected, many of the theorems of these non-euclidean geometries 
are at variance with those of euclidean theory; thus, e.g,, in the hyperbolic 
geometry of two dimensions, there exist, for each straight line /, through 
any point P not on /, infinitely many straight lines which do not meet 1; 
also, the sum of the angles in any triangle is less than two right angles. In 
elliptic geometry, this angle sum is always greater than two right angles; 
no two straight lines are parallel; and while two different points usually 
determine exactly one straight line connecting them (as they always do in 
euclidean geometry), there are certain pairs of points which are connected 
by infinitely many different straight lines. An illustration of this latter type 
of geometry is provided by the geometrical structure of that curved two- 
dimensional space which is represented by the surface of a sphere, when 
the concept of straight line is interpreted by that of great circle on the 
sphere. In this space, there are no parallel lines since any two great circles 
intersect; the endpoints of any diameter of the sphere are points connected 
by infinitely many different “straight lines,” and the sum of the angles in a 



GEOMETRY AND EMPIRICAL SCIENCE 


H3 

triangle is always in excess of two right angles. Also, in this space, the ratio 
between the circumference and the diameter of a circle (not necessarily a 
great circle) is always less than ztt. 

Elliptic and hyperbolic geometry are not the only types of non-euclidean 
geometry; various other types have been developed; we shall later have oc- 
casion to refer to a much more general form of non-euclidean geometry 
which was likewise devised by Riemann. 

The fact that these different types of geometry have been developed in 
modern mathematics shows clearly that mathematics cannot be said to 
assert the truth of any particular set of geometrical postulates; all that 
pure mathematics is interested in, and all that it can establish, is the deduc- 
tive consequences of given sets of postulates and thus the necessary truth 
of the ensuing theorems relatively to the postulates under consideration. 

A second observation which likewise shows that mathematics does not 
assert the truth of any particular set of postulates refers to the status of the 
concepts in geometry. There exists, in every axiomatized theory, a close 
parallelism between the treatment of the propositions and that of the con- 
cepts of the system. As we have seen, the propositions fall into two classes: 
the postulates, for which no proof is given, and the theorems, each of which 
has to be derived from the postulates. Analogously, the concepts fall into 
two classes: the primitive or basic concepts, for which no definition is given, 
and the others, each of which has to be precisely defined in terms of the 
primitives. (The admission of some undefined concepts is clearly necessary 
if an infinite regress in definition is to be avoided.) The analogy goes far- 
ther: Just as there exists an infinity of theoretically suitable axiom systems 
for one and the same theory — say, euclidean geometry — so there also exists 
an infinity of theoretically possible choices for the primitive terms of that 
theory; very often — but not always — different axiomatizations of the same 
theory involve not only different postulates, but also different sets of primi- 
tives. Hilbert’s axiomatization of plane geometry contains six primitives: 
point, straight line, incidence (of a point on a line), betweenness (as a rela- 
tion of three points on a straight line), congruence for line segments, and 
congruence for angles. (Solid geometry, in Hilbert’s axiomatization, re- 
quires two further primitives, that of plane and that of incidence of a point 
on a plane.) All other concepts of geometry, such as those of angle, tri- 
angle, circle, etc., are defined in terms of these basic concepts. 

But if the primitives are not defined within geometrical theory, what 
meaning are we to assign to them? The answer is that it is entirely unneces- 
sary to connect any particular meaning with tliem. True, the words “point,” 
“straight line,” etc., carry definite connotations with them which relate 
to the familiar geometrical figures, but the validity of the propositions is 
completely independent of these connotations. Indeed, suppose that in 
axiomatized euclidean geometry, we replace the over-suggestive terms 
“point,” “straight line,” “incidence,” “betweenness,” etc., by the neutral 
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terms “object of kind i,’* “object of kind 2,” “relation No. i,” “relation No. 
2,” etc., and suppose that we present this modified wording of geometry 
to a competent mathematician or logician who, however, knows nothing of 
the customary connotations of the primitive terms. For this logician, all 
proofs would clearly remain valid, for as we saw before, a rigorous proof 
in geometry rests on deduction from the axioms alone without any refer- 
ence to the customary interpretation of the various geometrical concepts 
used. We see therefore that indeed no specific meaning has to be attached to 
the primitive terms of an axiomatized theory; and in a precise logical 
presentation of axiomatized geometry the primitive concepts are accord- 
ingly treated as so-called logical variables. 

As a consequence, geometry cannot be said to assert the truth of its 
postulates, since the latter are formulated in terms of concepts without any 
specific meaning; indeed, for this very reason, the postulates themselves do 
not make any specific assertion which could possibly be called true or false! 
In the terminology of modern logic, the postulates are not sentences, but 
sentential functions with the primitive concepts as variable arguments. This 
point also shows that the postulates of geometry cannot be considered as 
“self-evident truths,” because where no assertion is made, no self-evidence 
can be claimed. 


5. PURE AND PHYSICAL GEOMETRY 

Geometry thus construed is a purely formal discipline; we shall refer to 
it also as pure geometry, A pure geometry, then, — no matter whether it is 
of the euclidean or of a non-euclidean variety — deals with no specific 
subject-matter; in particular, it asserts nothing about physical space. All its 
theorems are analytic and thus true with certainty precisely because they are 
devoid of factual content. Thus, to characterize the import of pure geom- 
etry, we might use the standard form of a movie-disclaimer: No portrayal 
of the characteristics of geometrical figures or of the spatial properties or 
relationships of actual physical bodies is intended, and any similarities be- 
tween the primitive concepts and their customary geometrical connotations 
are purely coincidental. 

But just as in the case of some motion pictures, so in the case at least of 
euclidean geometry, the disclaimer does not sound quite convincing: His- 
torically speaking, at least, euclidean geometry has its origin in the gen- 
eralization and systematization of certain empirical discoveries which were 
made in connection with the measurement of areas and volumes, the prac- 
tice of surveying, and the development of astronomy. Thus understood, 
geometry has factual import; it is an empirical science which might be 
called, in very general terms, the theory of the structure of physical space, 
or briefly, physical geometry. What is the relation between pure and 
physical geometry? 

When the physicist uses the concepts of point, straight line, incidence, 
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etc., in statements about physical objects, he obviously connects with each 
of them a more or less definite physical meaning. Thus, the term “point” 
serves to designate physical points, i.e., objects of the kind illustrated by 
pin-points, cross hairs, etc. Similarly, the term “straight line” refers to 
straight lines in the sense of physics, such as illustrated by taut strings or by 
the path of light rays in a homogeneous medium. Analogously, each of the 
other geometrical concepts has a concrete physical meaning in the state- 
ments of physical geometry. In view of this situation, we can say that 
physical geometry is obtained by what is called, in contemporary logic, a 
semantical interpretation of pure geometry. Generally speaking, a se- 
mantical interpretation of a pure mathematical theory, whose primitives 
are not assigned any specific meaning, consists in giving each primitive (and 
thus, indirectly, each defined term) a specific meaning or designatum. In 
the case of physical geometry, this meaning is physical in the sense just 
illustrated; it is possible, however, to assign a purely arithmetical meaning 
to each concept of geometry; the possibility of such an arithmetical inter- 
pretation of geometry is of great importance in the study of the consistency 
and other logical characteristics of geometry, but it falls outside the scope 
of the present discussion. 

By virtue of the physical interpretation of the originally uninterpreted 
primitives of a geometrical theory, physical meaning is indirectly assigned 
also to every defined concept of the theory; and if every geometrical term 
is now taken in its physical interpretation, then every postulate and every 
theorem of the theory under consideration turns into a statement of physics, 
with respect to which the question as to truth or falsity may meaningfully 
be raised — a circumstance which clearly contradistinguishes the proposi- 
tions of physical geometry from those of the corresponding uninterpreted 
pure theory. Consider, for example, the following postulate of pure euclid- 
ean geometry: For any two objects x, y of kind i, there exists exactly 
one object / of kind 2 such that both x and y stand in relation No. i to L As 
long as the three primitives occurring in this postulate are uninterpreted, it 
is obviously meaningless to ask whether the postulate is true. But by virtue 
of the above physical interpretation, the postulate turns into the following 
statement: For any two physical points x^ y there exists exactly one physical 
straight line I such that both x and y lie on L But this is a physical hypothesis, 
and we may now meaningfully ask whether it is true or false. Similarly, 
the theorem about the sum of the angles in a triangle turns into the assertion 
that the sum of the angles (in the physical sense) of a figure bounded by 
the paths of three light rays equals two right angles. 

Thus, the physical interpretation transforms a given pure geometrical 
theory — euclidean or non-euclidean — ^into a system of physical hypotheses 
which, if true, might be said to constitute a theory of the structure of 
physical space. But the question whether a given geometrical theory in 
physical interpretation is factually correct represents a problem not of 
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pure mathematics but of empirical science; it has to be settled on the basis 
of suitable experiments or systematic observations. The only assertion the 
mathematician can make in this context is this: If all the postulates of a 
given geometry, in their physical interpretation, are true, then all the 
theorems of that geometry, in their physical interpretation, are necessarily 
true, too, since they are logically deducible from the postulates. It might 
seem, therefore, that in order to decide whether physical space is euclidean 
or non-euclidean in structure, all that we have to do is to test the respective 
postulates in their physical interpretation. However, this is not directly 
feasible; here, as in the case of any other physical theory, the basic hy- 
potheses are largely incapable of a direct experimental test; in geometry, 
this is particularly obvious for such postulates as the parallel axiom or 
Cantor’s axiom of continuity in Hilbert’s system of euclidean geometry, 
which makes an assertion about certain infinite sets of points on a straight 
line. Thus, the empirical test of a physical geometry no less than that of 
any other scientific theory has to proceed indirectly; namely, by deducing 
from the basic hypotheses of the theory certain consequences, or predic- 
tions, which are amenable to an experimental test. If a test bears out a pre- 
diction, then it constitutes confirming evidence (though, of course, no 
conclusive proof) for the theory; otherwise, it disconfirms the theory. If 
an adequate amount of confirming evidence for a theory has been estab- 
lished, and if no disconfirming evidence has been found, then the theory 
may be accepted by the scientist “until further notice.” 

It is in the context of this indirect procedure that pure mathematics and 
logic acquire their inestimable importance for empirical science: While 
formal logic and pure mathematics do not in themselves establish any asser- 
tions about matters of empirical fact, they provide an efficient and entirely 
indispensable machinery for deducing, from abstract theoretical assump- 
tions, such as the laws of Newtonian mechanics or the postulates of eu- 
clidean geometry in physical interpretation, consequences concrete and 
specific enough to be accessible to direct experimental test. Thus, e.g., pure 
euclidean geometry shows that from its postulates there may be deduced 
the theorem about the sum of the angles in a triangle, and that this deduction 
is possible no matter how the basic concepts of geometry are interpreted, 
hence also in the case of the physical interpretation of euclidean geometry. 
This theorem, in its physical interpretation, is accessible to experimental 
test; and since the postulates of elliptic and of hyperbolic geometry imply 
values different from two right angles for the angle sum of a triangle, this 
particular proposition seems to afford a good opportunity for a crucial 
experiment. And no less a mathematician than Gauss did indeed perform 
this test; by means of optical methods — and thus using the interpretation of 
physical straight lines as paths of light rays — he ascertained the angle sum 
of a large triangle determined by three mountain tops. Within the limits 
of experimental error, he found it equal to two right angles. 
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6. ON POINCARE^S CONVENTIONALISM CONCERNING GEOMETRY 

But suppose that Gauss had found a noticeable deviation from this value; 
would that have meant a refutation of euclidean geometry' in its physical 
interpretation, or, in other words, of the hypothesis that physical space is 
euclidean in structure? Not necessarily; for the deviation might have been 
accounted for by a hypothesis to the effects that the paths of the light rays 
involved in the sighting process were bent by some disturbing force and 
thus were not actually straight lines. The same kind of reference to de- 
forming forces could also be used if, say, the euclidean theorems of con- 
gruence for plane figures were tested in their physical interpretation by 
means of experiments involving rigid bodies, and if any violations of the 
theorems were found. This point is by no means trivial; Henri Poincare, 
the great French mathematician and theoretical physicist, based on con- 
siderations of this type his famous coTwentionalism concerning geometry. 
It was his opinion that no empirical test, whatever its outcome, can con- 
clusively invalidate the euclidean conception of physical space; in other 
words, the validity of euclidean geometry in physical science can always 
be preserved — ^if necessary, by suitable changes in the theories of physics, 
such as the introduction of new hypotheses concerning deforming or de- 
flecting forces. Thus, the question as to whether physical space has a eu- 
clidean or a non-euclidean structure would become a matter of convention, 
and the decision to preserve euclidean geometry at all costs would recom- 
mend itself, according to Poincare, by the greater simplicity of euclidean 
as compared with non-euclidean geometrical theory. 

It appears, however, that Poincare’s account is an oversimplification. It 
rightly calls attention to the fact that the test of a physical geometry G 
always presupposes a certain body P of non-geometrical physical hy- 
potheses (including the physical theory of the instruments of measurement 
and observation used in the test), and that the so-called test of G actually 
bears on the combined theoretical system G • P rather than on G alone. 
Now, if predictions derived from G-P are contradicted by experimental 
findings, then a change in the theoretical structure becomes necessary. In 
classical physics, G always was euclidean geometry in its physical inter- 
pretation, GE; and when experimental evidence required a modification 
of the theory, it was P rather than GE which was changed. But Poincare’s 
assertion that this procedure would always be distinguished by its greater 
simplicity is not entirely correct; for what has to be taken into considera- 
tion is the simplicity of the total system G • P, and not just that of its geo- 
metrical part. And here it is clearly conceivable that a simpler total theory 
in accordance with all the relevant empirical evidence is obtainable by 
going over to a non-euclidean form of geometry rather than by preserving 
the euclidean structure of physical space and making adjustments only in 
part?. 
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And indeed, just this situation has arisen in physics in connection with the 
development of the general theory of relativity: If the primitive terms of 
geometry are given physical interpretations along the lines indicated before, 
then certain findings in astronomy represent good evidence in favor of a 
total physical theory with a non-euclidean geometry as part G. According 
to this theory, the physical universe at large is a three-dimensional curved 
space of a very complex geometrical structure; it is finite in volume and 
yet unbounded in all directions. However, in comparatively small areas, 
such as those involved in Gauss’ experiment, euclidean geometry can serve 
as a good approximative account of the geometrical structure of space. The 
kind of structure ascribed to physical space in this theory may be illus- 
trated by an analogue in two dimensions; namely, the surface of a sphere. 
The geometrical structure of the latter, as was pointed out before, can be 
described by means of elliptic geometry, if the primitive term “straight 
line” is interpreted as meaning “great circle,” and if the other primitives 
are given analogous interpretations. In this sense, the surface of a sphere is 
a two-dimensional curved space of non-euclidean structui'e, whereas the 
plane is a two-dimensional space of euclidean structure. While the plane is 
unbounded in all directions, and infinite in size, the spherical surface is 
finite in size and yet unbounded in all directions, a two-dimensional phys- 
icist, travelling along “straight lines” of that space would never encounter 
any boundaries of his space, instead, he would finally return to his point of 
departure, provided that his life span and his technical facilities were suf- 
ficient for such a trip in consideration of the size of his “universe.” It is in- 
teresting to note that the physicists of that world, even if they lacked any 
intuition of a three-dimensional space, could empirically ascertain the fact 
that their two-dimensional space was curved. This might be done by means 
of the method of travelling along straight lines, another, simpler test would 
consist in determining the angle sum in a triangle; again another in deter- 
mining, by means of measuring tapes, the ratio of the circumference of a 
circle (not necessarily a great circle) to its diameter; this ratio would turn 
out to be less than tt. 

The geometrical structure which relativity physics ascribes to physical 
space is a three-dimensional analogue to that of the surface of a sphere, or, 
to be more exact, to that of the closed and finite surface of a potato, whose 
curvature varies from point to point. In our physical universe, the curva- 
ture of space at a given point is determined by the distribution of masses 
in its neighborhood; near large masses such as the sun, space is strongly 
curved, while in regions of low mass-density, the structure of the universe 
is approximately euclidean. The hypothesis stating the connection between 
the mass distribution and the curvature of space at a point has been ap- 
proximately confirmed by astronomical observations concerning the paths 
of light rays in the gravitational field of the sun. 

The geometrical theory which is used to describe the structure of the 
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physical universe is of a type that may be characterized as a generalization 
of elliptic geometry. It was originally constructed by Riemann as a purely 
mathematical theory, without any concrete possibility of practical applica- 
tion at hand. When Einstein, in developing his general theory of relativity, 
looked for an appropriate mathematical theory to deal with the structure of 
physical space, he found in Riemann’s abstract system the conceptual tool 
he needed. This fact throws an interesting sidelight on the importance for 
scientific progress' of that type of investigation which the “practical- 
minded” man in the street tends to dismiss as useless, abstract mathematical 
speculation. 

Of course, a geometrical theory in physical interpretation can never be 
validated with mathematical certainty, no matter how extensive the ex- 
perimental tests to which it is subjected; like any other theory of empirical 
science, it can acquire only a more or less high degree of confirmation. In- 
deed, the considerations presented in this article show that the demand for 
mathematical certainty in empirical matters is misguided and unreasonable; 
for, as we saw, mathematical certainty of knowledge can be attained only 
at the price of analy ticity and thus of complete lack of factual content. Let 
me summarize this insight in Einstein’s words: 

“As far as the laws of mathematics refer to reality, they are not certain; 
and as far as they are certain, they do not refer to reality.” 



Truth by Convention * 

W. V. QUINE 


The less a science has advanced, the more its terminology tends to rest 
on an uncritical assumption of mutual understanding. With increase of 
rigor this basis is replaced piecemeal by the introduction of definitions. 
The interrelationships recruited for these definitions gain the status of 
analytic principles; what was once regarded as a theory about the world 
becomes reconstrued as a convention of language. Thus it is that some 
flow from the theoretical to the conventional is an adjunct of progress in 
the logical foundations of any science. The concept of simultaneity at a 
distance aflFords a stock example of such development: in supplanting the 
uncritical use of this phrase by a definition, Einstein so chose the definitive 
relationship as to verify conventionally the previously paradoxical principle 
of the absoluteness of the speed of light. But whereas the physical sciences 
are generally recognized as capable only of incomplete evolution in this 
direction, and as destined to retain always a nonconventional kernel of 
doctrine, developments of the past few decades have led to a widespread 
conviction that logic and mathematics are purely analytic or conventional. 
It is less the purpose of the present inquiry to question the validity of this 
contrast than to question its sense. 


I 

A definition, strictly, is a convention of notational abbreviation.^ A 
simple definition introduces some specific expression, e.g., ‘kilometer’, or 
called the definiendumy as arbitrary shorthand for some complex ex- 
pression, e.g., ‘a thousand meters’ or ‘lim (1.+ called the definiens. A 

7Z-» 00 

contextual definition sets up indefinitely many mutually analogous pairs 
of definienda and definientia according to some general scheme; an example 

is the definition whereby expressions of the form are abbreviated 

cos 

as ‘tan \ From a formal standpoint the signs thus introduced are wholly 

* Reprinted by kind permission of the author as well as the editor and publishers 
of Philosophical Essays for A, N. Whitehead, copyright 1036 by Otis H. Lee: Long- 
mans, Green and Co., New York. r/ o y e 

1 Cf. Russell, Principles of Mathematics (Cambridge, 1903), p. 429. 
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arbitrary; all that is required of a definition is that it be theoretically im- 
material, i.e., that the shorthand which it introduces admit in every case of 
unambiguous elimination in favor of the antecedent longhand.^ 
Functionally a definition is not a premiss to theory, but a license for re- 
writing theory by putting definiens for definiendum or vice versa. By al- 
lowing such replacements a definition transmits truth: it allows true state- 
ments to be translated into new statements which are true by the same 
token. Given the truth of the statement ‘The altitude of Kibo exceeds six 
thousand meters’, the definition of ‘kilometer’ makes for the truth of the 
statement ‘The altitude of Kibo exceeds six kilometers’; given the truth 

of the statement ~ ^ of which logic assures us in its earliest 

cos TT cos 7r ^ 

pages, the contextual definition cited above makes for the truth of the 
statement ‘tan v = In each case the statement inferred through the 

cos TT ^ 

definition is true only because it is shorthand for another statement which 
was true independently of the definition. Considered in isolation from all 
doctrine, including logic, a definition is incapable of grounding the most 

trivial statement; even ‘tan tt = is a definitional transformation of 

COStt 

an antecedent self-identity, rather than a spontaneous consequence of the 
definition. 

What is loosely called a logical consequence of definitions is therefore 
more exactly describable as a logical truth definitionally abbreviated: a 
statement which becomes a truth of logic when definienda are replaced by 

definientia. In this sense ‘tan is a logical consequence of the 

contextual definition of the tangent. ‘The altitude of Kibo exceeds six kilo- 
meters’ is not ipso facto a logical consequence of the given definition of 
‘kilometer’; on the other hand it would be a logical consequence of a quite 
suitable but unlikely definition introducing ‘Kibo’ as an abbreviation of the 
phrase ‘the totality of such African terrain as exceeds six kilometers in alti- 
tude’, for under this definition the statement in question is an abbreviation 
of a truth of logic, viz., ‘The altitude of the totality of such African terrain 
as exceeds six kilometers in altitude exceeds six kilometers.’ 

Whatever may be agreed upon as the exact scope of logic, we may expect 
definitional abbreviations of logical truths to be reckoned as logical rather 
than extralogical truths. This being the case, the preceding conclusion 
shows logical consequences of definitions to be themselves truths of logic. 

2 From the present point of view a contextual definition may be recursive, but can 
then count among its definienda only those expressions in which the argument of 
recursion has a constant value, since otherwise the requirement of eliminability is 
violated. Such considerations are of little consequence, however, since any recursive 
definition can be turned into a direct one by purely logical methods. Cf. Carnap, 
Logische Syntax der Sprache, Vienna, 1934, pp. 23. 79. 
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To claim that mathematical truths are conventional in the sense of following 
logically from definitions is therefore to claim that mathematics is part of 
logic. The latter claim does not represent an arbitrary extension of the term 
‘logic’ to include mathematics; agreement as to what belongs to logic and 
what belongs to mathematics is supposed at the outset, and it is then claimed 
that definitions of mathematical expressions can so be framed on the basis of 
logical ones that all mathematical truths become abbreviations of logical 
ones. 

Although signs introduced by definition are formally arbitrary, more 
than such arbitrary notational convention is involved in questions of de- 
finability; otherwise any expression might be said to be definable on the 
basis of any expressions whatever. When we speak of definability, or of 
finding a definition for a given sign, we have in mind some traditional usage 
of the sign antecedent to the definition in question. To be satisfactory in 
this sense a definition of the sign not only must fulfill the formal require- 
ment of unambiguous eliminability, but must also conform to the traditional 
usage in question. For such conformity it is necessary and sufficient that 
every context of the sign which was true and every context which was 
false under traditional usage be construed by the definition as an abbrevia- 
tion of some other statement which is correspondingly true or false under 
the established meanings of its signs. Thus when definitions of mathematical 
expressions on the basis of logical ones are said to have been framed, what 
is meant is that definitions have been set up whereby every statement which 
so involves those mathematical expressions as to be recognized traditionally 
as true, or as false, is construed as an abbreviation of another correspond- 
ingly true or false statement which lacks those mathematical expressions 
and exhibits only logical expressions in their stead.® 

An expression will be said to occur vacuously in a given statement if its 
replacement therein by any and every other grammatically admissible ex- 
pression leaves the truth or falsehood of the statement unchanged. Thus for 
any statement containing some expressions vacuously there is a class of 
statements, describable as vacuous variants of the given statement, which 
are like it in point of truth or falsehood, like it also in point of a certain 
skeleton of symbolic make-up, but diverse in exhibiting all grammatically 
possible variations upon the vacuous constituents of the given statement. 
An expression will be said to occur essentially in a statement if it occurs in 
all the vacuous variants of the statement, i.e., if it forms part of the afore- 
mentioned skeleton. (Note that though an expression occur non- vacuously 
in a statement it may fail of essential occurrence because some of its parts 
occur vacuously in the statement.) 

® Note that an expression is said to be defined, in terms, e.g., of logic, not only when 
it is a single sign whose elimination from a context in favor of logical expressions is ac- 
•complished by a single application of one definition, but also when it is a complex ex- 
pression whose elimination calls for successive application of many definitions. 
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Now let S be a truth, let the expressions Ei occur vacuously in S, and 
let the statements be the vacuous variants of S. Thus the Si will likewise 
be true. On the sole basis of the expressions belonging to a certain class a, 
let us frame a definition for one of the expressions F occurring in S outside 
the E^. S and the thereby become abbreviations of certain statements 
S' and S'^ which exhibit only members of a instead of those occurrences of 
F, but which remain so related that the S\ are all the results of replacing 
the El in S' by any other grammatically admissible expressions. Now since 
our definiton of F is supposed to conform to usage, S' and the S\ will, like 
S and the S^ be uniformly true; hence the S\ will be vacuous variants of S', 
and the occurrences of the E^ in S' will be vacuous. The definition thus 
makes S an abbreviation of a truth S' which, like S, involves the Et vacu- 
ously, but which differs from S in exhibiting only members of a instead of 
the occurrences of F outside the E^. Now it is obvious that an expression 
cannot occur essentially in a statement if it occurs only within expressions 
which occur vacuously in the statement; consequently F, occurring in S' 
as it does only within the E^ if at all, does not occur essentially in S'; mem- 
bers of a occur essentially in its stead. Thus if we take F as any non-member 
of a occurring essentially in S, and repeat the above reasoning for each such 
expression, we see that, through definitions of all such expressions in terms 
of members of a, S becomes an abbreviation of a truth S" involving only 
members of a essentially. 

Thus if in particular we take a as the class of all logical expressions, the 
above tells us that if logical definitions be framed for all non-logical ex- 
pressions occurring essentially in the true statement S, S becomes an ab- 
breviation of a truth S" involving only logical expressions essentially. But 
if S" involves only logical expressions essentially, and hence remains true 
when everything except that skeleton of logical expressions is changed in 
all grammatically possible ways, then S" depends for its truth upon those 
logical constituents alone, and is thus a truth of logic. It is therefore estab- 
lished that if all non-logical expressions occurring essentially in a true state- 
ment S be given definitions on the basis solely of logic, then S becomes an 
abbreviation of a truth S" of logic. In particular, then, if all mathematical 
expressions be defined in terms of logic, all truths involving only mathe- 
matical and logical expressions essentially become definitional abbrevia- 
tions of truths of logic. 

Now a mathematical truth, e.g., ‘Smith’s age plus Brown’s equals Brown’s 
age plus Smith’s,’ may contain non-logical, non-mathematical expressions. 
Still any such mathematical truth, or another w’hereof it is a definitional 
abbreviation, will consist of a skeleton of mathematical or logical expres- 
sions filled in with non-logical, non-mathematical expressions all of which 
occur vacuously. Thus every mathematical truth either is a truth in which 
only mathematical and logical expressions occur essentially, or is a defini- 
tional abbreviation of such a truth. Hence, granted definitions of all mathe- 
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matical expressions in terms of logic, the preceding conclusion shows that 
all mathematical truths become definitional abbreviations of truths of logic 
— therefore truths of logic in turn. For the thesis that mathematics is logic 
it is thus sufficient that all mathematical notation be defined on the basis 
of logical notation. 

If on the other hand some mathematical expressions resist definition on 
the basis of logical ones, then every mathematical truth containing such 
recalcitrant expressions must contain them only inessentially, or be a defini- 
tional abbreviation of a truth containing such expressions only inessentially, 
if all mathematics is to be logic: for though a logical truth, e.g., the above 
one about Africa, may involve non-logical expressions, it or some other 
logical truth whereof it is an abbreviation must involve only logical ex- 
pressions essentially. It is of this alternative that those ^ avail themselves who 
regard mathematical truths, insofar as they depend upon non-logical no- 
tions, as elliptical for hypothetical statements containing as tacit hypotheses 
all the postulates of the branch of mathematics in question. Thus, suppose 
the geometrical terms 'sphere’ and ‘includes’ to be undefined on the basis 
of logical expressions, and suppose all further geometrical expressions de- 
fined on the basis of logical expressions together with ‘sphere’ and ‘includes’, 
as with Huntington.® Let Huntington’s postulates for (Euclidean) geome- 
try, and all the theorems, be expanded by thoroughgoing replacement of 
definienda by definientia, so that they come to contain only logical ex- 
pressions and ‘sphere’ and ‘includes’, and let the conjunction of the thus 
expanded postulates be represented as ‘Hunt (sphere, includes).’ Then, 
where (sphere, includes)’ is any of the theorems, similarly expanded into 
primitive terms, the point of view under consideration is that (sphere, 
includes),’ insofar as it is conceived as a mathematical truth, is to be 
construed as an ellipsis for ‘If Hunt (sphere, includes) then ^ (sphere, in- 
cludes).’ Since (sphere, includes)’ is a logical consequence of Hunting- 
ton’s postulates, the above hypothetical statement is a truth of logic; it in- 
volves the expressions ‘sphere’ and ‘includes’ inessentially, in fact vacuously, 
since the logical deducibility of the theorems from the postulates is inde- 
pendent of the meanings of ‘sphere’ and ‘includes’ and survives the replace- 
ment of those expressions by any other grammatically admissible expres- 
sions whatever. Since, granted the fitness of Huntington’s postulates, all 
and only those geometrical statements are truths of geometry which are 
logical consequences in this fashion of ‘Hunt (sphere, includes),’ all geom- 
etry becomes logic when interpreted in the above manner as a conventional 
ellipsis for a body of hypothetical statements. 

But if, as a truth of mathematics, (sphere, includes)’ is short for ‘If 

^E.g. Russell, op, cit,j pp. 429-430; Behmann, “Sind die mathematischen Urteile 
anal5rtisch oder synthetisch?” Erkenninis, 4 (1934), pp. 8-10. 

^ “A Set of Postulates for Abstract Geometty”, Mathematiscbe Annaleriy 73 (1913), 
pp. 522 - 559 - 
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Hunt (sphere, includes) then ^ (sphere, includes),’ still there remains, as 
part of this expanded statement, the original statement (sphere, in- 
cludes)’; this remains as a presumably true statement within some body of 
doctrine, say for the moment “non-mathematical geometry”, even if the 
title of mathematical truth be restricted to the entire hypothetical state- 
ment in question. The body of all such hypothetical statements, describable 
as the “theory of deduction of non-mathematical geometry,” is of course 
a part of logic; but the same is true of any “theory of deduction of soci- 
ology,” “theory of deduction of Greek mythology,” etc., which we might 
construct in parallel fashion with the aid of any set of postulates suited to 
sociology or to Greek mythology. The point of view toward geometry 
which is under consideration thus reduces merely to an exclusion of geom- 
etry from mathematics, a relegation of geometry to the status of sociology 
or Greek mythology; the labelling of the “theory of deduction of non- 
mathematical geometry” as “mathematical geometry” is a verbal tour de 
force which is equally applicable in the case of sociology or Greek mythol- 
ogy. To incorporate mathematics into logic by regarding all recalcitrant 
mathematical truths as elliptical hypothetical statements is thus in effect 
merely to restrict the term ‘mathematics’ to exclude those recalcitrant 
branches. But we are not interested in renaming. Those disciplines, geom- 
etry and the rest, which have traditionally been grouped under mathe- 
matics are the objects of the present discussion, and it is with the doctrine 
that mathematics in this sense is logic that we are here concerned.® 

Discarding this alternative and returning, then, we see that if some mathe- 
matical expressions resist definition on the basis of logical ones, mathematics 
will reduce to logic only if, under a literal reading and without the gra- 
tuitous annexation of hypotheses, every mathematical truth contains (or is 
an abbreviation of one which contains) such recalcitrant expressions only 
inessentially if at all. But a mathematical expression sufficiently trouble- 
some to have resisted trivial contextual definition in terms of logic can 
hardly be expected to occur thus idly in all its mathematical contexts. It 
would thus appear that for the tenability of the thesis that mathematics is 
logic it is not only sufficient but also necessary that all mathematical ex- 
pressions be capable of definition on the basis solely of logical ones. 

Though in framing logical definitions of mathematical expressions the 
ultimate objective be to make all mathematical truths logical truths, atten- 
tion is not to be confined to mathematical and logical truths in testing the 
conformity of the definitions to usage. Mathematical expressions belong to 
the general language, and they are to be so defined that all statements con- 
taining them, whether mathematical truths, historical truths, or falsehoods 
under traditional usage, come to be construed as abbreviations of other 
statements which are correspondingly true or false. The definition intro- 

® Obviously the foregoing discussion has no bearing upon postulate method as such, 
nor upon Huntington’s work. 
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ducing ‘plus’ must be such that the mathematical truth ‘Smith’s age plus 
Brown’s equals Brown’s age plus Smith’s’ becomes an abbreviation of a 
logical truth, as observed earlier; but it must also be such that ‘Smith’s age 
plus Brown’s age equals Jones’ age’ becomes an abbreviation of a statement 
which is empirically true or false in conformity with the county records 
and the traditional usage of ‘plus’. A definition which fails in this latter 
respect is no less Pickwickian than one which fails in the former; in either 
case nothing is achieved beyond the transient pleasure of a verbal recrea- 
tion. 

But for these considerations, contextual definitions of any mathematical 
expressions whatever could be framed immediately in purely logical terms, 
on the basis of any set of postulates adequate to the branch of mathematics 
in question. Thus, consider again Huntington’s systematization of geom- 
etry. It was remarked that, granted the fitness of Huntington’s postulates, 
a statement will be a truth of geometry if and only if it is logically de- 
ducible from ‘Hunt (sphere, includes)’ without regard to the meanings of 
‘sphere’ and ‘includes’. Thus ‘<l> (sphere, includes)’ will be a truth of geom- 
etry if and only if the following is a truth of logic: ‘If a is any class and R 
any relation such that Hunt (a, /?), then ^ (a, i?).’ For ‘sphere’ and ‘in- 
cludes’ we might then adopt the following contextual definition: Where 

‘ ’ is any statement containing ‘a’ or ‘jR’ or both, let the statement ‘If 

a is any class and R any relation such that Hunt (a, JR), then ’ be ab- 
breviated as that expression which is got from ‘ ’ by putting ‘sphere’ 

for ‘a’ and ‘includes’ for ‘R’ throughout. (In the case of a compound state- 
ment involving ‘sphere’ and ‘includes’, this definition does not specify 
whether it is the entire statement or each of its constituent statements that 
is to be accounted as shorthand in the described fashion; but this ambiguity 
can be eliminated by stipulating that the convention apply only to whole 
contexts.) ‘Sphere’ and ‘includes’ thus receive contextual definition in terms 
exclusively of logic, for any statement containing one or both of those ex- 
pressions is construed by the definition as an abbreviation of a statement 
containing only logical expressions (plus whatever expressions the original 
statement may have contained other than ‘sphere’ and ‘includes’). The 
definition satisfies past usage of ‘sphere’ and ‘includes’ to the extent of veri- 
fying all truths and falsifying all falsehoods of geometry; all those state- 
ments of geometry which are true, and only those, become abbreviations 
of truths of logic. 

The same procedure could be followed in any other branch of mathe- 
matics, with the help of a satisfactory set of postulates for the branch. 
Thus nothing further would appear to be wanting for the thesis that mathe- 
matics is logic. And the royal road runs beyond that thesis, for the de- 
scribed method of logicizing a mathematical discipline can be applied like- 
wise to any non-mathematical theory. But the whole procedure rests on 
failure to conform the definitions to usage; what is logicized is not the in- 
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tended subject-matter. It is readily seen, e.g., that the suggested contextual 
definition of ‘sphere’ and ‘includes’, though transforming purely geo- 
metrical truths and falsehoods respectively into logical truths and falsehoods, 
transforms certain empirical truths into falsehoods and vice versa. Consider, 
e.g., the true statement ‘A baseball is roughly a sphere,’ more rigorously 
‘The whole of a baseball, except for a certain very thin, irregular peripheral 
layer, constitutes a sphere.’ According to the contextual definition, this 
statement is an abbreviation for the following: ‘If a is any class and R any 
relation such that Hunt (a, jR), then the whole of a baseball, except for a 
thin peripheral layer, constitutes an [a member of] a.’ This tells us that 
the whole of a baseball, except for a thin peripheral layer, belongs to every 
class a for which a relation R can be found such that Huntington’s postu- 
lates are true of a and R, Now it happens that ‘Hunt (a, includes)’ is true 
not only when a is taken as the class of all spheres, but also when a is re- 
stricted to the class of spheres a foot or more in diameter; ^ yet the whole 
of a baseball, except for a thin peripheral layer, can hardly be said to con- 
stitute a sphere a foot or more in diameter. The statement is therefore false, 
whereas the preceding statement, supposedly an abbreviation of this one, 
was true under ordinary usage of words. The thus logicized rendering of 
any other discipline can be shown in analogous fashion to yield the sort of 
discrepancy observed just now for geometry, provided only that the pos- 
tulates of the discipline admit, like those of geometry, of alternative applica- 
tions; and such multiple applicability is to be expected of any postulate set.® 

Definition of mathematical notions on the basis of logical ones is thus a 
more arduous undertaking than would appear from a consideration solely 
of the truths and falsehoods of pure mathematics. Viewed in vacuo, mathe- 
matics is trivially reducible to logic through erection of postulate systems 
into contextual definitions; but “cette science n’a pas uniquement pour 
objet de contempler eternellement son propre nombril.” ® When mathe- 
matics is recognized as capable of use, and as forming an integral part of 
general language, the definition of mathematical notions in terms of logic 
becomes a task whose completion, if theoretically possible at all, calls for 
mathematical genius of a high order. It was primarily to this task that 
Whitehead and Russell addressed themselves in their Prmcipia Mathematical 
They adopt a meager logical language as primitive, and on its basis alone 
they undertake to endow mathematical expressions with definitions which 
conform to usage in the full sense described above: definitions which not 
only reduce mathematical truths and falsehoods to logical ones, but reduce 
all statements, containing the mathematical expressions in question, to 

^ Cf. Huntington, op, ctt,, p. 540. 

8 Note that a postulate set is superfluous if it demonstrably admits of one and only 
one application: for it then embodies an adequate defining property for each of its 
constituent primitive terms. Cf. Tarski, “Eimge methodologische Untersuchungen uber 
die Definierbarkeit der Begriffe,” Erkenntnis, 5 (1934), p. 85 (Satz 2). 

®Pomcare, Science et Methode, Paris, 1908, p. 199. 
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equivalent statements involving logical expressions instead of the mathe- 
matical ones. Within Principia the program has been advanced to such 
a point as to suggest that no fundamental difficulties stand in the way of 
completing the process. The foundations of arithmetic are developed in 
Principia^ and therewith those branches of mathematics are accommodated 
which, like analysis and theory of number, spring from arithmetic. Ab- 
stract algebra proceeds readily from the relation theory of Principia, Only 
geometry remains untouched, and this field can be brought into line simply 
by identifying 72-dimensional figures with those 72-adic arithmetical rela- 
tions (“equations in n variables”) with which they are correlated through 
analytic geometry.^® Some question Whitehead and Russell’s reduction of 
mathematics to logic, on grounds for whose exposition and criticism there 
is not space; the thesis that all mathematics reduces to logic is, however, 
substantiated by Principia to a degree satisfactory to most of us. There is no 
need here to adopt a final stand in the matter. 

If for the moment we grant that all mathematics is thus defimtionally 
constructible from logic, then mathematics becomes true by convention 
in a relative sense: mathematical truths become conventional transcriptions 
of logical truths. Perhaps this is all that many of us mean to assert when 
we assert that mathematics is true by convention; at least, an analytic state- 
ment is commonly explained merely as one which proceeds from logic and 
definitions, or as one which, on replacement of definienda by definientia, 
becomes a truth of logic.^^ But in strictness we cannot regard mathematics 
as true purely by convention unless all those logical principles to which 
mathematics is supposed to reduce are likewise true by convention. And the 
doctrine that mathematics is analytic accomplishes a less fundamental sim- 
plification for philosophy than would at first appear, if it asserts only that 
mathematics is a conventional transcription of logic and not that logic is 
convention in turn: for if in the end we are to countenance any a priori 
principles at all which are independent of convention, we should not scruple 
to admit a few more, nor attribute crucial importance to conventions which 
serve only to diminish the number of such principles by reducing some 
to others. 

But if we are to construe logic also as true by convention, we must 
rest logic ultimately upon some manner of convention other than defini- 
tion: for it was noted earlier that definitions are available only for trans- 
forming truths, not for founding them. The same applies to any truths of 

Cf . Study, Die recdistische TVeltansicht und die Lehre voth P&wne^ Brunswick, 
1914, pp. 86-92. 

Cf. e.g., Dubiskv, “Ueber das Verhaltnis der Logik zur Mathematik”, Annalen der 
Philosophte, 5 (1925), pp. 193-208; Hilbert, Die Grundlagen der Mathematik^ Leipzig, 
1928, pp. 12, 21. 

12 Cf. Frege, Grundlagen der Arithmetik, Breslau, 1884, p. 4; Behmann, op. cit., p. 5. 
Carnap, op, at,, uses the term in essentially the same sense but subject to more subtle 
and rigorous treatment. 



TRUTH BY CONVENTION 


259 

mathematics which, contrary to the supposition of a moment ago, may resist 
definitional reduction to logic; if such truths are to proceed from con- 
vention, without merely being reduced to antecedent truths, they must pro- 
ceed from conventions other than definitions. Such a second sort of con- 
vention, generating truths rather than merely transforming them, has long 
been recognized in the use of postulates.^® Application of this method to 
logic will occupy the next section; customaiy ways of rendering postulates 
and rules of inference will be departed from, however, in favor of giving 
the whole scheme the explicit form of linguistic convention. 

n 

Let us suppose an approximate maximum of definition to have been ac- 
complished for logic, so that we are left with about as meager as possible 
an array of primitive notational devices. There are indefinitely many ways 
of framing the definitions, all conforming to the same usage of the expres- 
sions in question; apart from the objective of defining much in terms of 
little, choice among these ways is guided by convenience or chance. Dif- 
ferent choices involve different sets of primitives. Let us suppose our pro- 
cedure to be such as to reckon among the primitive devices the not-idiom^ 
the zf-idiom (If . . . then . . the everyAdiom (‘No matter what x 

may be, x ’), and one or two more as required. On the basis of this 

much, then, all further logical notation is to be supposed defined; all state- 
ments involving any further logical notation become construed as abbrevia- 
tions of statements whose logical constituents are limited to those primitives. 

‘Or’, as a connective joining statements to form new statements, is ame- 
nable to the following contextual definition in terms of the ?iot-idioni and 
the zf-idiom: A pair of statements with ‘or’ between is an abbreviation of 
the statement made up successively of these ingredients: first, ‘If; second, 
the first statement of the pair, with ‘not’ inserted to govern the main verb 
(or, with ‘it is false that’ prefixed); third, ‘then’; fourth, the second state- 
ment of the pair. The convention becomes clearer if we use the prefix 
as an artificial notation for denial, thus writing ice is hot’ instead of ‘Ice 

is not hot’ or ‘It is false that ice is hot.’ Where ‘ ’ and ‘ ’ are any 

statements, our definition then introduces ‘ or ’ as an abbreviation 

of ‘If then .’ Again ‘and’, as a connective joining statements, can 

be defined contextually by construing ‘ and ’ as an abbreviation for 

if then .’ Every such idiom is what is known as a truth- 

function^ and is characterized by the fact that the truth or falsehood of the 
complex statement which it generates is uniquely determined by the truth 
or falsehood of the several statements which it combines. All truth-functions 

13 The function of postulates as conventions seems to have been first recognized by 
Gergonne, “Essai sur la theorie des definitions”, Annales des mathematiques pures et ap- 
plique es (1819). His designation of them as “implicit definitions”, which has had some 
following in the literature, is avoided here. 



2 6o the nature of logic and mathematics 

are known to be constructible in terms of the not- and if-idioms as in the 
above examples.^^ On the basis of the truth-functions, then, together with 
our further primitives — the every -\6iom et aL — all further logical devices 
are supposed defined. 

A word may, through historical or other accidents, evoke a train of ideas 
bearing no relevance to the truth or falsehood of its context; in point of 
meaning, however, as distinct from connotation, a word may be said to 
be determined to whatever extent the truth or falsehood of its contexts is de- 
termined. Such determination of truth or falsehood may be outright, and 
to that extent the meaning of the word is absolutely determined; or it may 
be relative to the truth or falsehood of statements containing other words, 
and to that extent the meaning of the word is determined relatively to those 
other words. A definition endows a word with complete determinacy of 
meaning relative to other words. But the alternative is open to us, on intro- 
ducing a new word, of determining its meaning absolutely to whatever 
extent we like by specifying contexts which are to be true and contexts 
which are to be false. In fact, we need specify only the former: for false- 
hood may be regarded as a derivative property depending on the word 

in such wise that falsehood of ‘ ’ means simply truth of Since 

all contexts of our new word are meaningless to begin with, neither true nor 
false, we are free to run through the list of such contexts and pick out as 
true such ones as we like; those selected become true by fiat, by linguistic 
convention. For those who would question them we have always the same 
answer, ‘You use the word differently.’ The reader may protest that our 
arbitrary selection of contexts as true is subject to restrictions imposed by 

the requirement of consistency — e.g., that we must not select both ‘ ’ 

and ’; but this consideration, which will receive a clearer status a 

few pages hence, will be passed over for the moment. 

Now suppose in particular that we abstract from existing usage of the 
locutions ‘if-then’, ‘not’ (or and the rest of our logical primitives, so 
that for the time being these become meaningless marks, and the erstwhile 
statements containing them lose their status as statements and become like- 
wise meaningless, neither true nor false; and suppose we run through all 
those erstwhile statements, or as many of them as we like, segregating vari- 
ous of them arbitrarily as true. To whatever extent we carry this process, 
we to that extent determine meaning for the initially meaningless marks ‘if, 
‘then’, and the rest. Such contexts as we render true are true by con- 
vention. 

We saw earlier that if all expressions occurring essentially in a true state- 

i^Sheffer (“A Set of Five Independent Postulates for Boolean Algebras”, Trans, 
Amer. Math. Soc,, 14 (1913), pp. 481-488) has shown ways of constructing these two, 
m turn, in terms of one, strictly, therefore, such a one should supplant the two in our 
ostensibly minimal set of logical primitives. Exposition will be facilitated, however, by 
retaining the redundancy. 
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merit S and not belonging to a class a are given definitions in terms solely of 
members of a, than S becomes a definitional abbreviation of a truth S" in- 
volving only members of a essentially. Now let a comprise just our logical 
primitives, and let S be a statement which, under ordinary usage, is true and 
involves only logical expressions essentially. Since all logical expressions 
other than the primitives are defined in terms of the primitives, it then fol- 
lows that S is an abbreviation of a truth S" involving only the primitives es- 
sentially. But if one statement S is a definitional abbreviation of another 
S", the truth of S proceeds wholly from linguistic convention if the truth 
of S" does so. Hence if, in the above process of arbitrarily segregating 
statements as true by way of endowing our logical primitives with mean- 
ing, we assig72 truth to those statements which, accordmg to ordinary 
usage, are true and involve only our prmitives essentially, then not only 
will the latter statements be true by convention, but so will all statements 
which are true under ordinary usage and involve only logical expressions 
essentially. Since, as remarked earlier, every logical truth involves (or is an 
abbreviation of another which involves) only logical expressions essen- 
tially, the described scheme of assigning truth makes all logic true by 
convention. 

Not only does such assignment of truth suffice to make all those state- 
ments true by convention which are true under ordinary usage and in- 
volve only logical expressions essentially, but it serves also to make all those 
statements false by convention which are false under ordinary usage and in- 
volve only logical expressions essentially. This follows from our explana- 
tion of the falsehood of ‘ ’ as the truth of ^ since ‘ ' will be 

false under ordinary usage if and only if ’ is true under ordinary 

usage. The described assignment of truth thus goes far toward fixing all 
logical expressions in point of meaning, and fixing them in conformity with 
usage. Still many statements containing logical expressions remain unaf- 
fected by the described assignments: all those statements which, from the 
standpoint of ordinary usage, involve some non-logical expressions essen- 
tially. There is hence room for supplementary conventions of one sort or 
another, over and above the described truth-assignments, by way of com- 
pletely fixing the meanings of our primitives — and fixing them, it is to be 
hoped, in conformity with ordinary usage. Such supplementation need not 
concern us now; the described truth-assignments provide partial determina- 
tions which, as far as they go, conform to usage, and which go far enough 
to make all logic true by convention. 

But we must not be deceived by schematism. It would appear that we 
sit down to a list of expressions and check off as arbitrarily true all those 
which, under ordinarj’' usage, are true statements involving only our logi- 
cal primitives essentially; but this picture wanes when we reflect that the 
number of such statements is infinite. If the convention whereby those 
statements are singled out as true is to be formulated in finite terms, we 
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must avail ourselves of conditions finite in length which determine infinite 
classes of expressions.^® 

Such conditions are ready at hand. One, determining an infinite class of 
expressions all of which, under ordinary usage, are true statements involv> 
ing only our primitive if-idiom essentially, is the condition of being ob- 
tainable from 

( i) ‘If if p then q then if if q then r then if p then f 

by putting a statement for ‘p’, a statement for 'q\ and a statement for V’. 
In more customary language the form (i) would be expanded, for clarity, 
in some such fashion as this: ‘If it is the case that if p then q, then, if it is 
the case further that if q then r, then, if p, rJ The form ( i ) is thus seen 
to be the principle of the syllogism. Obviously it is true under ordinary 
usage for all substitutions of statements for ‘p’, ^q\ and V; hence such re- 
sults of substitution are, under ordinary usage, true statements involving 
only the zf-idiom essentially. One infinite part of our program of assign- 
ing truth to all expressions which, under ordinary usage, are true state- 
ments involving only our logical primitives essentially, is thus accomplished 
by the following convention: 

(I) Let all results of putting a statement for 'p\ a statement for ^q\ 
and a statement for V’ in ( i ) be true. 

Another infinite part of the program is disposed of by adding this con- 
vention: 

(II) Let any expression be true which yields a truth when put for 

in the result of putting a truth for ‘p’ in ‘If p then 

Given truths ‘ ’ and ‘If then (II) yields the truth of 

‘ That (II) conforms to usage, i.e., that from statements which are 
true under ordinary usage (II) leads only to statements which are likewise 
true under ordinary usage, is seen from the fact that under ordinary usage 

a statement ‘ ’ is always true if statements ‘ ’ and ‘If then ’ 

are true. Given all the truths yielded by (I), (II) yields another infinity 
of truths which, like the former, are under ordinary usage truths involv- 
ing only the if-idiom essentially. How this comes about is seen roughly 
as follows. The truths yielded by (I), being of the form of ( i), are com- 
plex statements of the form ‘If then .’ The statement ‘ ’ here 

may in particular be of the form (i) in turn, and hence likewise be true 

according to (I). Then, by (II), ‘ ’ becomes true. In general ‘ ’ 

will not be of the form (i), hence would not have been obtainable by 
(I) alone. Still ‘ ’ will in every such case be a statement which, under 

Such a condition is all that constitutes a formal system. Usually we assign such 
meanings to the signs as to construe the expressions of the class as statements, specifically 
true statements, theorems; but this is neither intrinsic to the system nor necessary in al) 
cases for a useful application of the system. 
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ordinary usage, is true and involves only the if-idiom essentially; this fol- 
lows from the observed conformity of (I) and (II) to usage, together with 

the fact that the above derivation of ‘ ’ demands nothing of ‘ ’ 

beyond proper structure in terms of ‘if-then’. Now our stock of truths 
embraces not only those yielded by (I) alone, i.e., those having the form 
(i), but also all those thence derivable by (II) in the manner in which 

‘ ’ has just now been supposed derived.^® From this increased stock we 

can derive yet further ones by (II), and these likewise will, under ordinary 
usage, be true and involve only the if-idiom essentially. The generation pro- 
ceeds in this fashion ad mfinitim. 

When provided only with (I) as an auxiliary source of truth, (II) thus 
yields only truths which under ordinary usage are truths involving only 
the i/-idiom essentially. When provided with further auxiliary sources of 
truths, however, e.g., the convention (III) which is to follow, (II) yields 
truths involving further locutions essentially. Indeed, the effect of (II) is 
not even confined to statements which, under ordinary usage, involve only 
logical locutions essentially; (II) also legislates regarding other statements, 

to the extent of specifying that no two statements ‘ ’ and ‘If then 

’ can both be true unless ‘ ’ is true. But this overflow need not 

disturb us, since it also conforms to ordinary usage. In fact, it was re- 
marked earlier that room remained for supplementary conventions, over 
and above the described truth-assignments, by way of further determining 
the meanings of our primitives. This overflow accomplishes just that for 

the if-idiom, it provides, with regard even to a statement ‘If then 

’ which from the standpoint of ordinary usage involves non-logical 

expressions essentially, that the statement is not to be true if ‘ ’ is true 

and ‘ ’ not. 

But present concern is with statements which, under ordinary usage, 
involve only our logical primitives essentially; by (I) and (II) we have 
provided for the truth of an infinite number of such statements, but by no 
means all. The following convention provides for the truth of another 
infinite set of such statements; these, in contrast to the preceding, involve 
not only the if-idiom but also the not-idiom essentially (under ordinary 
usage). 

(Ill) Let all results of putting a statement for ‘p’ and a statement for 
in ‘If p then if ^ p then or ‘If if p then p then pf be 
true.^^ 

Statements generated thus by substitution in ‘If p then if ^ p then are 
statements of hypothetical form in which two mutually contradictory 

The latter in fact comprise all and only those statements which have the form 
‘If if if if ^ then r then if p then r then s then if if p then q then s\ 

(i) and the two formulae in (III) are Lukasiewicz’s three postulates for the prop- 
ositional calculus. 
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statements occur as premisses; obviously such statements are trivially true, 
under ordinary usage, no matter what may figure as conclusion. State- 
ments generated by substitution in ‘If [it is the case that] if p then p, 
then p’ are likewise true under ordinary usage, for one reasons as follows: 
Grant the hypothesis, viz., that if p then p; then we must admit the con- 
clusion, viz., that p, since even denying it we admit it. Thus all the results 
of substitution referred to in (III) are true under ordinary usage no matter 
what the substituted statements may be; hence such results of substitution 
are, under ordinary usage, true statements involving nothing essentially 
beyond the ff-idiom and the not-idiiom 
From the infinity of truths adopted in (III), together with those already 
at hand from (I) and (II), infinitely more truths are generated by (II). It 
happens, curiously enough, that (III) adds even to our stock of statements 
which involve only the zf-idiom essentially (under ordinary usage); there 
are truths of that description which, though lacking the 7^<9^-idiom, are 
reached by (I)-(III) and not by (I) and (II). This is true, e.g., of any in- 
stance of the principle of identity, say 

(2) ‘If time is money then time is money.’ 

It will be instructive to derive (2) from (I)-(III), as an illustration of the 
general manner in which truths are generated by those conventions. (Ill), 
to begin with, directs that we adopt these statements as true: 

(3) ‘If time is money then if time is not money then time is money.’ 

(4) ‘If if time is not money then time is money then time is money.’ 

(I) directs that we adopt this as true: 

(5) ‘If if time is money then if time is not money then time is money 
then if if if time is not money then time is money then time is 
money then if time is money then time is money.’ 

(II) tells us that, in view of the truth of (5) and (3), this is true: 

(6) ‘If if if time is not money then time is money then time is money 
then if time is money then time is money,’ 

Finally (II) tells us that, in view of the truth of (6) and (4), (2) is true. 

If a statement S is generated by (I)-(III), obviously only the structure 
of S in terms of ‘if-then’ and was relevant to the generation; hence all 
those variants S', of S which are obtainable by any grammatically ad- 
missible substitutions upon constituents of S not containing ‘if’, ‘then’, or 
are likewise generated by (I)-(III). Now it has been observed that 
(I)-(III) conform to usage, i.e., generate only statements which are true 
under ordinary usage; hence S and all the are uniformly true under or- 
dinary usage, the S% are therefore vacuous variants of S, and hence only 
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‘if, ‘then’, and occur essentially in S. Thus (I)-(III) generate only 
statements which under ordinary usage are truths involving only the if- 
idiom and the not-idiom essentially. 

It can be shown also that (I) -(III) generate all such statements.^* Con- 
sequently (I)-(III), aided by our definitions of logical locutions in terms 
of our primitives, are adequate to the generation of all statements which 
under ordinary usage are truths which involve any of the so-called truth- 
functions but nothing else essentially: for it has been remarked that all the 
truth-functions are definable on the basis of the if-idiom and the not-xdiom. 
All such truths thus become true by convention. They comprise all those 
statements which are instances of any of the principles of the so-called 
propositional calculus. 

To (I)-(III) we may now add a further convention or two to cover 
another of our logical primitives — ^say the ^'i;^ry-idiom. A little more in 
this direction, by way of providing for our remaining primitives, and 
the program is completed; all statements which under ordinary usage 
are truths involving only our logical primitives essentially become true 
by convention. Therewith, as observed earlier, all logic becomes true by 
convention. The conventions with which (I) -(III) are thus to be supple- 
mented will be more complex than (I)-(III), and considerable space would 
be needed to present them. But there is no need to do so, for (I)-(ni) 
provide adequate illustration of the method; the complete set of con- 
ventions would be an adaptation of one of various existing systematizations 
of general logistic, in the same way in which (I)-(III) are an adaptation 
of a systematization of the propositional calculus. 

Let us now consider the protest which the reader raised earlier, viz., 
that our freedom in assigning truth by convention is subject to restric- 
tions imposed by the requirement of consistency.^® Under the fiction, 
implicit in an earlier stage of our discussion, that we check off our truths 
one by one in an exhaustive list of expressions, consistency in the assign- 
ment of truth is nothing more than a special case of conformity to usage. 

The proof rests essentially upon Lukasiewicz’s proof (in his Eleme?ity logikt mate- 
matycziiej, Warsaw, 1929) that his three postulates for the propositional calculus, viz., 
(i) and the formulae in (III), are complete. Adaptation of his result to present 
purposes depends upon the fact, readily established, that any formula generable by 
his two rules of inference (the so-called rule of substitution and a rule answering to 
(ID) can be generated by applying the rules in such order that all applications of the 
rule of substitution precede all applications of the other rule. This fact is rele\ ant be- 
cause of the manner in which the rule of substitution has been absorbed, here, into (I) 
and (III). The adaptation involves also two further steps, which however present no 
difficulty, we must make connection between Lukasiewicz's fonnulae^ containing vari- 
ables ^q\ etc., and the concrete statements uhich constitute the present subject- 
matter, also between complete 7 iess^ in the sense (Post’s) in which Lukasiewicz uses the 
term, and the generability of all statements which under ordinary usage are truths 
involving only the zf-idiom or the woz-idiom essentially. 

So, e.g., Poincare, op. cit.^ pp. 162-163, 195-198; Schlick, Allgemeine Erkenntnis- 
lehre, Berlin, 1925, pp. 36, 327. 
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If we make a mark in the margin opposite an expression ‘ and an- 
other opposite ‘z-' we sin only against the established usage of as 

a denial sign. Under the latter usage ‘ ’ and ’ are not both true; 

in taking them both by convention as true we merely endow the sign 
roughly speaking, with a meaning other than denial. Indeed, we might so 
conduct our assignments of truth as to allow no sign of our language to 
behave analogously to the denial locution of ordinary usage; perhaps the 
resulting language would be inconvenient, but conventions are often in- 
convenient. It is only the objective of ending up with our mother tongue 
that dissuades us from marking both ‘ ’ and and this ob- 

jective would dissuade us also from marking ‘It is always cold on Thurs- 
day.’ 

The requirement of consistency still retains the above status when we 
assign truth wholesale through general conventions such as (I)-(III). Each 
such convention assigns truth to an infinite sheaf of the entries in our 
fictive list, and in this function the conventions cannot conflict; by over- 
lapping in their effects they reinforce one another, by not overlapping 
they remain indifferent to one another. If some of the conventions speci- 
fied entries to which truth w^as not to be assigned, genuine conflict might 
be apprehended; such negative conventions, however, have not been sug- 
gested. (II) was, indeed, described earlier as specifying that ‘If then 

’ is not to be true if ‘ ’ is true and ‘ ’ not; but within the frame- 
work of the conventions of truth-assignment this apparent proscription is 
ineffectual without antecedent proscription of ‘ ’. Thus any inconsist- 

ency among the general conventions will be of the sort previously con- 
sidered, viz., the arbitrary adoption of both ‘ ’ and ’as true; and 

the adoption of these was seen merely to impose some meaning other than 
denial upon the sign As theoretical restrictions upon our freedom in 
the conventional assignment of truth, requirements of consistency thus 
disappear. Preconceived usage may lead us to stack the cards, but does 
not enter the rules of the game. 


Ill 

Circumscription of our logical primitives in point of meaning, through 
conventional assignment of truth to various of their contexts, has been seen 
to render all logic true by convention. Then if we grant the thesis that 
mathematics is logic, i.e., that all mathematical truths are definitional ab- 
breviations of logical truths, it follows that mathematics is true by con- 
vention. 

If on the other hand, contrary to the thesis that mathematics is logic, 
some mathematical expressions resist definition in terms of logical ones, 
we can extend the foregoing method into the domain of these recalcitrant 
expressions: we can circumscribe the latter through conventional assign- 
ment of truth to various of their contexts, and thus render mathematics 
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conventionally true in the same fashion in which logic has been rendered 
so. Thus, suppose some mathematical expressions to resist logical defini- 
tion, and suppose them to be reduced to as meager as possible a set of 
mathematical primitives. In terms of these and our logical primitives, 
then, all further mathematical devices are supposed defined; all statements 
containing the latter become abbreviations of statements containing by 
way of mathematical notation only the primitives. Here, as remarked 
earlier in the case of logic, there are alternative courses of definition 
and therewith alternative sets of primitives; but suppose our procedure to 
be such as to count ‘sphere’ and ‘includes’ among the mathematical primi- 
tives. So far we have a set of conventions, (I)-(III) and a few more, let 
us call them (IV)-(VII), which together circumscribe our logical primi- 
tives and yield all logic. By way of circumscribing the further primitives 
‘sphere’ and ‘includes’, let us now add this convention to the set: 

(VIII) Let ‘Hunt (sphere, includes)’ be true. 

Now we saw earlier that where (sphere, includes)’ is any truth of 
geometry, supposed expanded into primitive terms, the statement 

(7) ‘If Hunt (sphere, includes) then # (sphere, includes)’ 

is a truth of logic. Hence (7) is one of the expressions to which truth is 
assigned by the conventions (I)-(VII). Now (II) instructs us, in view 
of convention (VIII) and the truth of (7), to adopt (sphere, includes)’ 
as true. In this way each truth of geometry is seen to be present among 
the statements to which truth is assigned by the conventions (I)-(VII). 

We have considered four ways of construing geometry. One way con- 
sisted of straightforward definition of geometrical expressions in terms of 
logical ones, within the direction of development represented by Princi- 
pia Matheinatica; this way, presumably, would depend upon identification 
of geometry with algebra through the correlations of analytic geometry, 
and definition of algebraic expressions on the basis of logical ones as in 
Principia Mathe 77 iatica. By way of concession to those who have fault to 
find with certain technical points in Principia^ this possibility was allowed 
to retain a tentative status. The other three ways all made use of Hunting- 
ton’s postulates, but are sharply to be distinguished from one another. The 
first was to include geometry in logic by construing geometrical truths 
as elliptical for hypothetical statements bearing ‘Hunt (sphere, includes)’ 
as hypothesis; this was seen to be a mere evasion, tantamount, under its ver- 
bal disguise, to the concession that geometry is not logic after all. The 
next procedure was to define ‘sphere’ and ‘includes’ contextually in terms 
of logical expressions by construing (sphere, includes)’ in every case 
as an abbreviation of ‘If a is any class and R any relation such that 
Hunt (a, JR), then ^ (a, i?).’ This definition was condemned on the grounds 
that it fails to yield the intended usage of the defined terms. The last pro- 
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cedure finally, just now presented, renders geometry true by convention 
without making it part of logic. Here 'Hunt (sphere, includes)’ is made 
true by fiat, by way of conventionally delimiting the meanings of ‘sphere’ 
and 'includes’. The truths of geometry then emerge not as truths of logic, 
but in parallel fashion to the truths of logic. 

This last method of accommodating geometry is available also for any 
other branch of mathematics which may resist definitional reduction to 
logic. In each case we merely set up a conjunction of postulates for that 
branch as true by fiat, as a conventional circumscription of the meanings 
of the constituent primitives, and all the theorems of the branch thereby 
become true by convention: the convention thus newly adopted together 
with the conventions (I) -(VII). In this way all mathematics becomes con- 
ventionally true, not by becoming a definitional transcription of logic, but 
by proceeding from linguistic convention in the same way as does logic. 

But the method can even be carried beyond mathematics, into the so- 
called empirical sciences. Having framed a maximum of definitions in the 
latter realm, we can circumscribe as many of our “empirical” primitives 
as we like by adding further conventions to the set adopted for logic 
and mathematics; a corresponding portion of “empirical” science then be- 
comes conventionally true in precisely the manner observed above for 
geometry. 

The impossibility of defining any of the “empirical” expressions in 
terms exclusively of logical and mathematical ones may be recognized at 
the outset: for if any proved to be so definable, there can be no ques- 
tion but that it would thenceforward be recognized as belonging to pure 
mathematics. On the other hand vast numbers of “empirical” expressions 
are of course definable on the basis of logical and mathematical ones to- 
gether with other “empirical” ones. Thus ‘momentum’ is defined as ‘mass 
times velocity’; ‘event’ may be defined as ‘referent of the /^ter-relation’, 
i.e., ‘whatever is later than something’; ‘instant’ may be defined as ‘class 
of events no one of which is later than any other event of the class’; 
‘time’ may be defined as ‘the class of all instants’; and so on. In these ex- 
amples ‘momentum’ is defined on the basis of mathematical expressions 
together with the further expressions ‘mass’ and ‘velocity’; ‘event’, ‘in- 
stant’, and ‘time’ are all defined on the basis ultimately of logical ex- 
pressions together with the one further expression ‘later than’. 

Now suppose definition to have been performed to the utmost among 
such non-logical, non-mathematical expressions, so that the latter are re- 
duced to as few “empirical” primitives as possible.^® All statements then 

In Der Logische Aufbau der Welt, Berlin, 1928, Carnap has pursued this program 
with such amazing success as to provide grounds for expecting all the expressions to 
be definable ultimately in terms of logic and mathematics plus just one “empirical” 
primitive, representing a certain dyadic relation described as recollection of resem- 
blance, But for the present cursory considerations no such spectacular reducibility need 
be presupposed. 
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become abbreviations of statements containing nothing beyond the logical 
and mathematical primitives and these “empiricar’ ones. Here, as be- 
fore, there are alternatives of definition and therewith alternative sets of 
primitives, but suppose our primitives to be such as to include ‘later than’, 
and consider the totality of those statements which under ordinary usage 
are truths involving only ‘later than’ and mathematical or logical expres- 
sions essentially. Examples of such statements are ‘Nothing is later than 
itself’; ‘If Pompey died later than Brutus and Brutus died later than 
Caesar then Pompey died later than Caesar.’ All such statements will be 
either very general principles, like the first example, or else instances of 
such principles, like the second example. Now it is a simple matter to frame 
a small set of general statements from which all and only the statements 
under consideration can be derived by means of logic and mathematics. 
The conjunction of these few general statements can then be adopted as 
true by fiat, as ‘Hunt (sphere, includes)’ was adopted in (VIII); their 
adoption is a conventional circumscription of the meaning of the primi- 
tive ‘later than’. Adoption of this convention renders all those statements 
conventionally true which under ordinary usage are truths essentially 
involving any logical or mathematical expressions, or ‘later than’, or any of 
the expressions which, like ‘event’, ‘instant’, and ‘time’, are defined on the 
basis of the foregoing, and inessentially involving anything else. 

Now we can pick another of our “empirical” primitives, perhaps ‘body’ 
or ‘mass’ or ‘energy’, and repeat the process. VVe can continue in this 
fashion to any desired point, circumscribing one primitive after another 
by convention, and rendering conventionally true all statements which 
under ordinary usage are truths essentially involving only the locutions 
treated up to that point. If in disposing successively of our “empirical” 
primitives in the above fashion we take them up in an order roughly de- 
scribable as leading from the general to the special, then as we progress we 
may expect to have to deal more and more with statements which are true 
under ordinary usage only with reservations, only with a probability recog- 
nized as short of certainty. But such reservations need not deter us from 
rendering a statement true by convention; so long as under ordinary usage 
the presumption is rather for than against the statement, our convention 
conforms to usage in verifying it. In thus elevating the statement from 
putative to conventional truth, we still retain the right to falsify the 
statement tomorrow if those events should be observed which would have 
occasioned its repudiation while it was still putative: for conventions are 
commonly revised when new observations show the revision to be con- 
venient. 

If in describing logic and mathematics as true by convention what is 
meant is that the primitives can be conventionally circumscribed in such 
fashion as to generate all and only the so-called truths of logic and mathe- 
matics, the characterization is empty; our last considerations show that the 
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same might be said of any other body of doctrine as well. If on the other 
hand it is meant merely that the speaker adopts such conventions for those 
fields but not for others, the characterization is uninteresting; while if it is 
meant that it is a general practice to adopt such conventions explicitly for 
those fields but not for others, the first part of the characterization is 
false. 

Still, there is the apparent contrast between logico-mathematical truths 
and others that the former are a priori, the latter a posteriori; the former 
have “the character of an inward necessity”, in Kant’s phrase, the latter 
do not. Viewed behavioristically and without reference to a metaphysical 
system, this contrast retains reality as a contrast between more and less 
firmly accepted statements; and it obtains antecedently to any post facto 
fashioning of conventions. There are statements which we choose to sur- 
render last, if at all, in the course of revamping our sciences in the face 
of new discoveries; and among these there are some which we will not 
surrender at all, so basic are they to our whole conceptual scheme. Among 
the latter are to be counted the so-called truths of logic and mathematics, 
regardless of what further we may have to say of their status in the course 
of a subsequent sophisticated philosophy. Now since these statements are 
destined to be maintained independently of our observations of the world, 
we may as well make use here of our technique of conventional truth- 
assignment and thereby forestall awkward metaphysical questions as to 
our a priori insight into necessary truths. On the other hand this purpose 
would not motivate extension of the truth-assignment process into the 
realm of erstwhile contingent statements. On such grounds, then, logic 
and mathematics may be held to be conventional while other fields are 
not; it may be held that it is philosophically important to circumscribe 
the logical and mathematical primitives by conventions of truth-assign- 
ment which yield all logical and mathematical truths, but that it is idle 
elaboration to carry the process further. Such a characterization of logic 
and mathematics is perhaps neither empty nor uninteresting nor false. 

In the adoption of the very conventions (I)-(III) etc. whereby logic 
itself is set up, however, a difficulty remains to be faced. Each of these 
conventions is general, announcing the truth of every one of an infinity 
of statements conforming to a certain description; derivation of the truth 
of any specific statement from the general convention thus requires a logi- 
cal inference, and this involves us in an infinite regress. E.g., in deriving 
(6) from (3) and (5) on the authority of (II) we infer, from the general 
announcement (II) and the specific premiss that (3) and (5) are true 
statements, the conclusion that 

(7) (6) is to be true. 

An examination of this inference will reveal the regress. For present pur- 
poses it will be simpler to rewrite (II) thus: 
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(IF) No matter what x may be, no matter what y may be, no matter 
what z may be, if x and 2 are true [statements] and s is the result 
of putting X for ‘p’ and y for in If p then then y is to be 
true. 

We are to take (IF) as a premiss, then, and in addition the premiss that 
(3) and (5) are true. We may also grant it as known that (5) is the result 
of putting (3) for ‘p’ and (6) for in ‘If p then q.^ Our second premiss 
may thus be rendered compositely as follows: 

(8) (3) and (5) are true and (5) is the result of putting (3) for ‘p’ 
and (6) for in ‘If p then qJ^ 

From these two premisses we propose to infer (7). This inference is ob- 
viously sound logic; as logic, however, it involves use of (IF) and others 
of the conventions from which logic is supposed to spring. Let us try to 
perform the inference on the basis of those conventions. Suppose that 
our convention (IV), passed over earlier, is such as to enable us to infer 
specific instances from statements which, like (IF), involve the every- 
idiom; i.e,, suppose that (IV) entitles us in general to drop the prefix ‘No 
matter what x [or y, etc.] may be’ and simultaneously to introduce a con- 
crete designation instead of V [or ‘y’, etc.] in the sequel. By invoking 
(IV) three times, then, we can infer the following from (IF): 

(9) If (3) and (5) are true and (5) is the result of putting (3) for 
‘p’ and (6) for in ‘If p then q^ then (6) is to be true. 

It remains to infer (7) from (8) and (9). But this is an inference of the 
kind for which (IF) is needed; from the fact that 

(10) (8) and (9) are true and (9) is the result of putting (8) for 
‘p’ and (7) for in ‘If p then q^ 

we are to infer (7) with help of (IF). But the task of getting (7) from 
(10) and (IF) is exactly analogous to our original task of getting (6) from 
(8) and (IF); the regress is thus under way.^^ (Incidentally the derivation 
of (9) from (IF) by (IV), granted just now for the sake of argument, 
would encounter a similar obstacle; so also the various unanalyzed steps 
in the derivation of (8).) 

In a word, the difficulty is that if logic is to proceed mediately from 
conventions, logic is needed for inferring logic from the conventions. 
Alternatively, the difficulty which appears thus as a self-presupposition of 
doctrine can be framed as turning upon a self-presupposition of primitives. 
It is supposed that the if-idiom, the not-idiom, the every-idxom, and so 
on, mean nothing to us initially, and that we adopt the conventions 

Cf. Lewis Carroll, “What the Tortoise Said to Achilles”, Mind, 4, N. S. (1895), 
pp. 278-280. 
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(I)-(VII) by way of circumscribing their meaning; and the difficulty is 
that communication of (I)-(VII) themselves depends upon free use of 
those very idioms which we are attempting to circumscribe, and can suc- 
ceed only if we are already conversant with the idioms. This becomes 
clear as soon as (I)-(VII) are rephrased in rudimentary language, after 
the manner of ( 11 ').^^ It is important to note that this difficulty besets 
only the method of wholesale truth-assignment, not that of definition. It 
is true, e.g., that the contextual definition of ‘or’ presented at the beginning 
of the second section was communicated with the help of logical and other 
expressions which cannot be expected to have been endowed with mean- 
ing at the stage where logical expressions are first being introduced. But a 
definition has the peculiarity of being theoretically dispensable; it intro- 
duces a scheme of abbreviation, and we are free, if we like, to forego the 
brevity which it affords until enough primitives have been endowed with 
meaning, through the method of truth-assignment or otherwise, to accom- 
modate full exposition of the definition. On the other hand the conventions 
of truth-assignment cannot be thus withheld until preparations are com- 
plete, because they are needed in the preparations. 

If the truth-assignments were made one by one, rather than an infinite 
number at a time, the above difficulty would disappear; truths of logic 
such as (2) would simply be asserted severally by fiat, and the problem of 
inferring them from more general conventions would not arise. This 
course was seen to be closed to us, however, by the infinitude of the 
truths of logic. 

It may still be held that the conventions (I)-(VIII) etc. are observed 
from the start, and that logic and mathematics thereby become conven- 
tional. It may be held that we can adopt conventions through behavior, 
without first announcing them in words; and that we can return and formu- 
late our conventions verbally afterward, if we choose, when a full lan- 
guage is at our disposal. It may be held that the verbal formulation of 
conventions is no more a prerequisite of the adoption of the conventions 
than the writing of a grammar is a prerequisite of speech; that explicit ex- 
position of conventions is merely one of many important uses of a com- 
pleted language. So conceived, the conventions no longer involve us in 
vicious regress. Inference from general conventions is no longer demanded 
initially, but remains to the subsequent sophisticated stage where we frame 

22 Incidentally the conventions presuppose also some further locutions, e.g., ‘true’ 
(*a true statement’), ‘the result of putting . . . for . . , in . . .’, and various nouns 
formed by displaying expressions m quotation marks. The linguistic presuppositions 
can of course be reduced to a minimum by careful rephrasing, (IF), e.g., can be im- 
proved to the following extent: 

( 11 ") No matter what x may be, no matter what y may be, no matter what z may 
be, if X is true then if 2 is true then if 2 is the result of putting x for ‘p’ in 
the result of putting y for in ‘If p then then y is true. 

This involves just the every-idiom, the if-idiom, ‘is*, and the further locutions men- 
tioned above. 
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general statements of the conventions and show how various specific con- 
ventional truths, used all along, fit into the general conventions as thus 
formulated. 

It must be conceded that this account accords well with what we actu- 
ally do. We discourse without first phrasing the conventions; afterwards, 
in writings such as this, we formulate them to fit our behavior. On the 
other hand it is not clear wherein an adoption of the conventions, ante- 
cedently to their formulation, consists; such behavior is difficult to dis- 
tinguish from that in which conventions are disregarded. When we first 
agree to understand ‘Cambridge’ as referring to Cambridge in England 
failing a suffix to the contrary, and then discourse accordingly, the role 
of linguistic convention is intelligible, but when a convention is incapable 
of being communicated until after its adoption, its role is not so clear. In 
dropping the attributes of deliberateness and explicitness from the notion 
of linguistic convention we risk depriving the latter of any explanatory 
force and reducing it to an idle label. We may wonder what one adds to 
the bare statement that the truths of logic and mathematics are a priori^ or 
to the still barer behavioristic statement that they are firmly accepted, 
when he characterizes them as true by convention in such a sense. 

The more restricted thesis discussed in the first section, viz. that mathe- 
matics is a conventional transcription of logic, is far from trivial; its 
demonstration is a highly technical undertaking and an important one, irre- 
spectively of what its relevance may be to fundamental principles of phi- 
losophy. It is valuable to show the reducibility of any principle to another 
through definition of erstwhile primitives, for every such achievement 
reduces the number of our presuppositions and simplifies and integrates 
the structure of our theories. But as to the larger thesis that mathematics 
and logic proceed wholly from linguistic conventions, only further clari- 
fication can assure us that this asserts anything at all. 
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Is There a Factual a Priori? * 


MORITZ SCHLICK 


The future historian of the philosophy of the nineteenth and twentieth 
centuries will find himself forced to the conclusion that in the systems 
which followed Kant, very little remained of the spirit of the Critical 
Philosophy even among those who either appealed directly to Kant, or be- 
lieved themselves to be giving a further development to his ideas. That 
this is true of the metaphysical systems which followed Kant up to the 
time of Schopenhauer and after, is reasonably clear. It is equally true, how- 
ever, of those admirers of kantian methods who believed themselves able 
to transfer his theory of knowledge, oriented as it was to Newtonian 
physics, to the sciences of mind and culture; and, finally, it is true of those 
critics of Kant who use his terminology, but who would like to give it a 
new meaning. 

The signal merit which must be allowed Kant, of having most clearly 
delimited and applied his concept of the a priori, has come to be neglected 
and misunderstood today, particularly by the phenomenologists, in that 
they employ the term priori* in a completely unkantian way, and in- 
vent new definitions for it. Thus Scheler writes, ^ in explicit agreement 
with the position of Husserl, “We characterize as priori all those ideal 
meaning-wholes and propositions which, irrespective of any mode in 
which they are considered by the subject which thinks them and of the 
nature of that subject, as well as irrespective of any mode in which an 
object is posited to which they might be applicable, are bodily given 
through the content of an immediate intuition.” Such a usage of the term 

pn<?n” would naturally be quite inadmissible if that which is set down 
by the definition had nothing in common with the meaning established by 
Kant — and it is certainly the opinion of the phenomenologists themselves 
that such a common element exists. Indeed, it clearly consists in the fact 
that they as well as Kant intend this term to refer to the source of proposi- 
tions of absolutely universal validity. To be sure, Scheler and others of 
like mind speak of a phenomenological “experience” as the source of such 
propositions, but this signifies nothing more than confusion confounded, 

* First published in ^Wissenschafthcher Jahresbericht der Philosophischen Gesell- 
schaft an der Umversitaet zu Wien fuer das Vereinsjahr 1930/31”. Translated by W. S. 
and reprinted by kind permission of Mrs. Schlick. 

^ Der Formalismus in der Ethik und die Materials Wertethik, 2“^^ ed., p. 43. 
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since they also give a new meaning to the term “experience”. To what ex- 
tent this so differently defined prior shares further significant chai'- 
acteristics with that of Kant, is a matter on which there is room for differ- 
ence of opinion. The phenomenologists, in any case, believe themselves 
justified in blaming Kant for making the a priori co-extensive with the 
formal Scheler puts it as follows: ^ *The identification of the priorp 
with the ‘formal’ is a fundamental mistake of the Kantian doctrine.” It is 
clearly implied by this assertion that propositions whose universal validity 
is absolute need not be of a purely formal character. As a matter of fact 
the decisive difference between the esensschau^'' (intuition of essences) 
of Husserl and the pure intuition of Kant is that the former leads to propo- 
sitions of absolute validity which nevertheless have something to say con- 
cerning the stuff or material of experience. 

Husserl himself writes: ® “Finally all the basic confusions of the Kantian 
critique of reason hang together ... in that he lacked the phenomenologi- 
cally correct concept of the a prioriP^ We get an inkling as to how clear, 
in Husserl’s opinion, the philosophy of Kant might have turned out to be 
after phenomenological correction, w^hen we go on to read: “It was disas- 
trous that Kant held the domain of the purely logical in the narrowest 
sense to be adequately taken care of by the remark that it falls under 
the principle of contradiction. Not only did he never see how little the 
laws of logic have the character of analytic propositions in the sense which 
he laid down as a matter of definition; he didn’t even see how little is 
gained in the way of a clarification of the function of analytic thought, by 
a reference to a self-evident principle of analytic propositions.” 

The truth of the matter is that analytic judgments, that is, tautological 
propositions, actually need no clarification, the theoretical task with re- 
spect to them consisting at most in coming to see that this is indeed the 
case (which, of course, is not a matter of a psychological investigation of 
thought). Kant’s insight was quite correct, and his opinion that logic as a 
whole is to be understood in terms of the principle of contradiction can 
accordingly be interpreted as a recognition of its purely tautological char- 
acter. This conclusion is not w^eakened by the fact that the verbal form 
in which Kant clothed his definition of analytic propositions no longer 
satisfies us. Moreover, Husserl’s conception of the principle of contradic- 
tion, which he characterizes as a “self-evident principle,” is far more 
psychologistic than that of Kant, 

An analytic proposition is one w^hich is true by virtue of its form alone, 
^oever has grasped the meaning of a tautology, has in doing so seen 
it to be true. It is because of this that it is a priori. In the case of a syn- 
thetic proposition, on the other hand, one must first understand its mean- 

* lbid.f p. 49. 

« Logische Untersuchungen^ II, 2, p. 203. 
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ing, and afterwards determine whether it is true or false. It is because ot 
this that it is a pOi^teriorL 

Let us next ask by what way Kant arrived at an inseparable connection 
between the a prion and the formal. His point of departure was, of course, 
an amazement over the presence of synthetic and yet universally valid 
judgments in the exact sciences; and the entire labor of the Critique of 
Pure Reason was dedicated to the task of solving the problem of how 
this was possible. He concluded that it was entirely impossible, if these 
judgments claimed to assert anything concerning the stuff of experience, 
and the only solution for his problem that came to him after unspeakable 
toil was this, that the a prion validity of these judgments can only be 
understood on the condition that they express nothing but the form of 
experience w^hich consciousness gives to all knowledge. 

The identification of the a priori with the formal was for Kant neither 
presupposition nor prejudice, but rather a conclusion to which he was led 
by sheer force of argument, and, so to speak, against his rationalistic in- 
stinct. If in this process he made an error, then the problem of synthetic 
a priori judgments remains unsolved. Whoever stands by the existence of 
such judgments and yet rejects Kant’s solution, must take the finding of 
another solution to be his most important task. Now the phenomenologists 
not only believe in these judgments so astounding in their implications for 
knowledge, they even fix their boundaries astonishingly wider than Kant. 
Thus, they would certainly seem to be under an obligation to explain their 
possibility. This they have in no way attempted to do. They are clearly 
undisturbed by the problems to which the Critique of Pure Reason owes 
its origin. They have either forgotten the issue, or seem to make a detour 
whenever they get in its neighborhood. Thus Scheler writes'* in con- 
nection with a critique of Kant’s proposal to equate the “material” (that 
is, the non-formal) with “sensuous” content; “It is, it seems to me, the 
TtpSiTov ipevBo^ of this identification that instead of asking the simple ques- 
tion, ‘What is given^’, one asks, ‘What can be given.^’ ” In Phenomenology 
we do not meet with the question as to the “can”, the question of “pos- 
sibility” in the kantian sense. Is this not, however, a genuine problem? 
May one not go on to ask how the esensschau^^ goes about the busi- 
ness of delivering synthetic, universally valid knowledge to us, or must we 
accept this as a simple matter of fact? Even in Husserl himself we find on 
this point only obscure passages concerning “self-evidence” which are of 
highly dubious propriety, coming as tjiey do, from the great warrior 
against psychologism. 

The defenders of the factual a priori^ the ranks of which include others 
beside the phenomenologists, have, I repeat, far more reason than Kant to 
ask the question: “How are synthetic a priori judgments possible^” In the 

^ Op, cit,, p. 50. 



2 00 IS THERE SYNTHETIC A PRIORI KNOWLEDGE? 

first place, because according to them the domain of such judgments is 
much more inclusive, and in the second place, because they explicitly re- 
ject the answer given by Kant. We have every cause to raise in the pres- 
ence of this philosophy the still more penetrating question, which forced 
our empiricism to take a stand in opposition to the kantian system, and 
vv'hich it had to answer in the negative, “Are the judgments actually syn- 
thetic and a priori which you take to be so?” And if the answer should be 
in the affirmative with respect to the judgments arising from ^^Wesens- 
schau^^ (intuition of essences), we ought not to rest until we had clarified 
their puzzling existence, their possibility. Indeed, as long as we had not suc- 
ceeded in doing this, we should be in a state of constantly recurring doubt 
lest we had been deceived in the very assertion of their existence, and 
should reckon with the possibility that further insight would lead us to 
a more adequate account, just as an improved insight into the nature of 
mathematics and the natural sciences has shown the kantian thesis that 
they contain synthetic a priori judgments, to be untenable. For we are 
today of the opinion that the propositions of pure mathematics are not syn- 
thetic, while those of the science of nature (to which geometry belongs, 
in so far as it is conceived to be the science of Space) are not a priori. Our 
empiricism makes the assertion that there are no other a priori judgments 
than the analytic, or rather, as we prefer to say today, that only tautological 
propositions are a priori. It willingly admits, however, that the proposi- 
tions which the phenomenologist traces to ^Wesensschati^^ and character- 
izes as constituting a factual a priori are worthy of the most exacting test, 
and appear to be a more serious threat to its position than those with which 
the Critique of Pure Reasofi is concerned. It is ready to revise its stand- 
point, if the result of the test should not be in its favor. 

(A philosopher who believes in a factual a priori, and would like to 
clarify its possibility, would have, as far as I can see, no other way out 
than to carry over the kantian theory from the form to the content of 
experience. He would have to assume that not only the form of our 
cognitions, but also their matter springs from the knowing consciousness 
— for only thus could a prioii propositions relating to them be made in- 
telligible. This would amount to a subjective Idealism of the Fichtean 
variety; one w-ould find oneself entangled in a weird metaphysics.) 

# # # 

What, then, are the propositions which the phenomenologist brings 
forward to substantiate his contention, and which he believes, as Husserl 
put it, to found a science which “achieves an abundance of knowledge of 
the most rigorous type decisive in its import for all philosophy to come”? 
It is common knowledge that they are such judgments as these, that every 
tone has an intensity and a pitch, that one and the same surface cannot be 
simultaneously red and green, that (according to Scheler) “spiritual val- 
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ues have a higher place in the scale of values than vital values, and the 
values of the Holy a higher place than the spiritual”,® and so on. In the 
analysis which follows, we shall limit ourselves to propositions of the type 
represented by the first two examples, since the ethical proposition, be- 
cause of its lack of clarity, offers no foothold for an exact analysis. We 
ask first whether these propositions are genuinely a priori^ or are a posteriori 
in the same way as the proposition: “This organ pipe emits the note A” 
or “This cloth is red”. 

All those who share a still widespread childish conception of the nature 
of empiricism will believe that it must be predisposed from the very first 
to regard the sentences in question as giving expression to facts of ex- 
perience, and that it will attempt to defend this assertion of their a pos- 
teriori character in all possible ways. But such a naive conception, which 
would accord perhaps with the standpoint of John Stuart Alill, is wide 
of the mark as far as our empiricism is concerned, which owes its entire 
force to purely logical insights. When it is confronted by an assertion such 
as “A surface cannot be simultaneously red and green,” it does nothing 
more than simply and without prejudice make clear the meaning of the 
assertion. For this is in general the true task of philosophical activity; its 
problems are solved not by means of proofs which yield fresh knowledge, 
but rather by the mere process of reflecting on what is actually meant by 
the sentences which have come to be so puzzling; on what one is trying to 
say by means of them. And in order to see this, one only needs to realize 
how these sentences are properly used. 

A synthetic sentence, that is to say, one that actually gives expression 
to a cognition, is always used in science and life to communicate a state 
of affairs, and, indeed, that state of affairs the cognition of which is formu- 
lated by the sentence. On the other hand, an analytic sentence, or, to put 
it more clearly, a tautology, has a quite different function, it represents 
only a purely formal transformation of equivalent expressions, and serves, 
therefore, only as a technical device within a proof, a deduction, a calculus. 
A tautology is naturally an a priori truth, but gives expression to no state 
of affairs, and the validity of a tautology rests in no way upon experience. 
For in order to know whether or not two expressions are equivalent, I need 
only know their established meaning, and not any state of affairs in the 
world. 

The empiricism which I represent believes itself to be clear on the 
point that, as a matter of principle, all propositions are either synthetic 
a posteriori or tautologous; synthetic a priori propositions seem to it to 
be a logical impossibility. Must it abandon this position which it has been 
able to defend with ease against the kantian philosophy, in the face of 
the propositions which Husserl and his school have apparently made the 
foundation of a new philosophy? 

® lbid.<^ p. 109. 
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Is it perhaps a synthetic a priori proposition that every tone has a de- 
terminate pitch, that a green spot is not also red^ 

In accordance with our program, we ask how these sentences are actu- 
ally used, in what circumstances they make their appearance. Here we 
note the remarkable fact that they are to be met with neither in science, 
nor in life, with the exception of a purely rhetorical usage (thus an orator 
might say, “After all, what is black is not white”). Only in the phe- 
nomenological philosophy do they play a role. This is already a startling 
fact. It is beyond doubt that exactly those phenomenological judgments 
which are recognized on all sides as true, are never encountered in the 
language of eveiyday life. The reason for this is obvious; they are recog- 
nized to be completely trivial. Should anybody tell me that a certain 
lady wore a green dress, it would surely strike him as odd were I then 
to ask, “Can I take it that the dress wasn’t red?” He would insist, “I have 
already told you that it was green”. 

Nobody denies that it is only through experience that we can come 
to know that a (uniformly colored) dress worn by a given person at a 
given time was green or red or of some other color. But it is equally 
impossible to deny that once we know it to be green we need no further 
experience in order to know that it isn’t red. The two cases stand on com- 
pletely diiferent levels. Every attempt to explain the difference between 
them as one of degree, by claiming, perhaps, that while in the first we have 
to do with a direct report of experience, the second, in the last analysis, 
can be traced back to experiences (on the ground that only through such 
could we know that red and green cannot be associated with the same 
spot), is fruitless. One must have a strong prejudice in favor of the so-called 
“empiristical” tendencies represented by Mill in order not to see that this 
approach is completely untenable. Even if all humanity always wore green 
clothes, and we had confirmed by examining millions of cases that red 
clothes were not to be found, we should have not the least difficulty in 
imagining people dressed in red, and it would never enter our heads to 
deny the possibility that in distant lands or times it might be the fashion 
to wear red. We know exactly how dark blue lions would look, even 
though all we have seen have been yellow. 

Suppose that an explorer assured us that in Africa he had run across 
lions of normal yellow color, which, however, were also blue from tip 
to toe! What would the situation be then? We should, of course, imme- 
diately point out that this is impossible. And if he replied that our dis- 
belief was due merely to the fact that by chance we had never happened 
to see a color that was yellow all over, but also entirely blue, this would 
not lead us to change our opinion. Nothing could convince us that this 
case resembles that of the green clothes and the red clothes. We must 
admit an unbridgeable difference, a difference of principle between the 
two cases. It simply amounts to this: We have only a posteriori knowledge 
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concerning the qualities of the clothes ^\'orn by this or that person, or by 
people generally; whereas we know a priori that a green dress is not a red 
dress, nor a yellow hide, blue. 

In other words, the propositions in question are beyond a doubt a priori 
The contention of the phenomenologists that the validity of such judg- 
ments is of a completely different type from that of ordinary judgments 
of experience, is correct. We are not to be diverted from this insight by 
the fact that many wish to speak of a special kind of ‘"experience”, the 
phenomenological, which is to be identified with e$ensschaiC\ 

What, however, is to be said about the second part of the contention, 
namely that these propositions give rise to genuine knowledge, that they 
have factual content, that they have a material, not merely formal char- 
acter? 

The fact that they have to do with colors, sounds, in short, with 
the content, the stuff of sense experience seems to point in this direction. 
Against it, however, seems to stand the triviality of the propositions in 
question, a triviality which we find elsewhere only in the case of tautologi- 
cal propositions, which say nothing, are true by virtue of their form alone, 
and give no information about the world. 

A decision should not be difficult, for on the first alternative, the neces- 
sary validity of these truths would be a factual one, somehow grounded 
in the nature of things, whereas on the second alternative, the validity 
would be a purely logical one — and it seems hardly possible that the two 
should be confused. Have we not yet learned to draw a line between 
that special kind of validity which is the purely logical and all that imi- 
tates it^ 

The confusion of cmsa and ratio^ which Spinoza erected into a principle, 
is today rarely encountered (for which reason we are the more aston- 
ished at the fundamental notion of Meyerson’s Identity and Reality) and 
we are, in general, equally little inclined to follow Schopenhauer’s ex- 
ample by slipping in betw^een ratio cognoscendi and ratio -fiendi (or causa) 
an additional ratio essendi which would be difficult to distinguish from 
the former. But as a matter of fact, necessity in the sense in which it 
characterizes, according to the phenomenologists, the results of ^^Wesens- 
schau^\ is nothing other than the Schopenhauerian ratio essendi, the very 
“intuitive necessity” which, according to Kant (whose teachings on this 
point have been taken up again by the followers of Husserl; see, for ex- 
ample, O. Becker), characterizes geometrical knowledge. I, personally, 
hold it to be fully established that the sole necessity of which we can 
speak in connection with geometry, is the purely logical necessity which 
is the deductive relationship of the propositions to one another, a neces- 
sity which leaves entirely open the question as to whether or not these 
propositions apply to “real” intuitive space, and I shall w^aste no words 
in this connection. Is, however, ‘V priori intuition” to gain entrance into 
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philosophy by a new door? Does it determine the matter of our experi- 
ences? Is it the expression of a remarkable Gesetzmaessigkeit des ^^Soseins*^ 
(lawful structure of essences), which forbids a green surface to be at 
the same time red, or forbids a tone to exist unless it has a determinate 
pitch? 

If this were the case, then there would be a factual a priori^ and the 
question as to its possibility would have to be posed in exactly the same 
sense as it was by Kant in the Critique of Pure Reason^ though he was 
not able to solve it. But this time the problem would be far more formida- 
ble, particularly since the entire distance we have traveled since Kant 
has been in a different direction. 

Fortunately, however, the matter is quite otherwise. (“Fortunately” in 
this connection does not imply “by chance”; rather we shall see that it 
couldn’t be otherwise.) Our “materially” a priori propositions are in truth 
of a purely conceptual nature, their validity is a logical validity, they have 
a tautological, formal character. 

This stands out clearly by way of contrast as soon as we confront their 
meaning with that of empirical-synthetic judgments. If I hear that the 
Queen wore a green dress, the assertion is an empirical one, since I know 
that she could equally well have worn a red one (even though green 
dresses alone are in fashion). But what does this mean? Nothing else than 
that the sentence “The Queen wore a red dress” is just as meaningful as 
the sentence “The Queen wore a green dress”; I know exactly what is 
meant by both sentences, even if by chance I have never seen green or 
red dresses. On the other hand, if I hear that the dress was both green and 
red, I am unable to give a meaning to this combination of words; I just do 
not know what it is supposed to mean. If someone speaks of a tone that 
lacked a determinate pitch, I know beyond question that it was no simple 
musical tone; and if someone speaks of a green dress, I know beyond 
question that it wasn’t a red dress; in the same way I know that a man 
who is 1.60 meters tall, isn’t at the same time 1.80 meters tall. Everyone 
will admit that it requires no special kind of experience or insight in order 
to know that the lengths corresponding to 1.60 and 1.80 meters are in- 
compatible with one another, for this follows from the nature' of the 
concepts. As long as I take them to be compatible, I simply have not 
understood what is meant by the words “1.60 meters long”. And the case 
is not different by even the breadth of a hair with respect to colors, tones, 
or whatever else might be brought forward by way of example. Red and 
green are incompatible, not because I happen never to have observed such 
a joint appearance, but because the sentence “This spot is both red and 
green” is a meaningless combination of words. The logical rules which 
underlie our employment of color-words forbid such a usage, just as they 
would forbid us to say “Light red is redder than dark red.” 

In the last analysis no one doubts this, and what difficulty there is con- 
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sists merely in coming to see that the matter is a purely logical one, and 
that with this insight the whole issue is disposed of, and gives rise to no 
further problem. The meaning of a word is solely determined by the 
rules which hold for its use. Whatever follows from these rules, follows 
from the mere meaning of the word, and is therefore purely analytic, 
tautological, formal. The error committed by the proponents of the factual 
a priori can be understood as arising from the fact that it was not clearly 
realized that such concepts as those of the colors have a formal structure 
just as do numbers or spatial concepts, and that this structure determines 
their meaning without remainder. The first who, to my knowledge, has 
given the correct solution of the problem is Ludwig Wittgenstein (see his 
Tractatus Logico-Philosophicus and essay in the Froceedmgs of the Aris- 
totelia?! Societjy 1929), to whom w^e owe fundamental logical clarifica- 
tions which will decisively influence the future course of philosophy. 

Should I assert that the height of a certain person is 160 cm., no one 
would take a statement to the effect that the individual in question isn’t 
180 cm. tall to give new insight or information. For eveiyone knows that 
the second piece of information is already included in the first by virtue 
of the meaning of the number symbols. He knows this as well as he knows 
that by the use of the above number nothing is said as to whether the per- 
son is a Frenchman or a Spaniard, whether polite or rude. Just as it be- 
longs to the meaning of a statement giving someone’s age that a person 
has only one age at a given time, and cannot be, for example, both 30 and 
40 years old, so it belongs to the meaning of the word “tone” that one 
and only one determinate pitch characterizes a tone, and so it belongs 
to the logical grammar of color words that a word of this kind designates 
a specific property only on condition that I cannot designate this same 
property by means of a different color word. Should I permit this, the 
color words I use would have an entirely different meaning from that 
which we give them in everyday usage. In that case, the sentences which 
are the showpieces of the phenomenological philosophy would no longer 
be correct. Thus, they say nothing about existence, or about the nature of 
anything, but rather only exhibit the content of our concepts, that is, 
the mode and manner in which we employ the words of our language. 
Given the meanings of the words, they are a prioii, but purely formal- 
tautological, as indeed are all other a priori propositions. As expressions 
which have nothing to say, they bring no knowledge, and cannot serve 
as the foundation of a special science. Such a science as the phenomenolo- 
gists have promised us just does not exist. 



A Pragmatic Conception of the a Priori * 

C. I. LEWIS ^ 


The conception of the a priori points two problems which are perennial 
in philosophy; the part played in knowledge by the mind itself, and the 
possibility of “necessary truth” or of knowledge “independent of experi- 
ence.” But traditional conceptions of the a priori have proved untenable. 
That the mind approaches the flux of immediacy with some godlike 
foreknowdedge of principles which are legislative for experience, that 
there is any natural light or any innate ideas, it is no longer possible to 
believe. 

Nor shall we find the clue to the a priori in any compulsion of the mind 
to incontrovertible truth or any peculiar kind of demonstration which 
establishes first principles. All truth lays upon the rational mind the same 
compulsion to belief; as Mr. Bosanquet has pointed out, this character be- 
longs to all propositions or judgments once their truth is established. 

The difficulties of the conception are due, I believe, to tw^o mistakes: 
whatever is a priori is necessary, but we have misconstrued the relation 
of necessary truth to mind. And the a priori is independent of experience, 
but in so taking it, we have misunderstood its relation to empirical fact. 
What is a priori is necessary truth not because it compels the mind’s ac- 
ceptance, but precisely because it does not. It is given experience, brute 
fact, the a posteriori element in knowledge which the mind must accept 
willy-nilly. The a priori represents an attitude in some sense freely taken, 
a stipulation of the mind itself, and a stipulation which might be made 
in some other way if it suited our bent or need. Such truth is necessary 
as opposed to contingent, not as opposed to voluntary. And the a priori 
is independent of experience not because it prescribes a form which the 
data of sense must fit, or anticipates some preestablished harmony of ex- 
perience with the mind, but precisely because it prescribes nothing to 
experience. That is a priori which is true, no matter ivhat. What it antici- 
pates is not the given, but our attitude toward it: it concerns the uncom- 
pelled initiative of mind or, as Josiah Royce would say, our categorical 
ways of acting. 

The traditional example of the a priori par excellence is the laws of 

* Reprinted from The Journal of Fhilosophy^ 20, 1923, by kind permission of the 
author and the editors. 

1 Read at the meeting of the American Philosophical Association, Dec. 27, 1922. 
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logic. These can not be derived from experience since they must first be 
taken for granted in order to prove them. They make explicit our general 
modes of classification. And they impose upon experience no real limita- 
tion. Sometimes we are asked to tremble before the spectre of the “alogi- 
cal,” in order that we may thereafter rejoice that we are saved from this 
by the dependence of reality upon mind. But the “alogical” is pure bogey, 
a word without a meaning. What kind of experience could defv the 
principle that everything must either be or not be, that nothing can both be 
and not be, or that if a: is y and y is s, then x is z? If anything imaginable or 
unimaginable could violate such laws, then the ever-present fact of change 
would do it every day. The laws of logic are purely formal; they forbid 
nothing but what concerns the use of terms and the corresponding modes 
of classification and analysis. The law of contradiction tells us that noth- 
ing can be both white and not-wliite, but it does not and can not tell us 
whether black is not-white, or soft or square is not-white. To discover 
njohat cofitradicts what we must always consult the character of experi- 
ence. Similarly the law of the excluded middle formulates our decision 
that whatever is not designated by a certain term shall be designated by 
its negative. It declares our purpose to make, for every term, a complete 
dichotomy of experience, instead — ^as we might choose — of classifying on 
the basis of a tripartite division into opposites (as black and white) and 
the middle ground between the two. Our rejection of such tripartite di- 
vision represents only our penchant for simplicity. 

Further laws of logic are of similar significance. They are principles 
of procedure, the parliamentary rules of intelligent thought and speech. 
Such laws are independent of experience because they impose no limita- 
tions whatever upon it. They are legislative because they are addressed 
to ourselves — because definition, classification, and inference represent no 
operations of the objective world, but only our own categorical attitudes 
of mind. 

And further, the ultimate criteria of the laws of logic are pragmatic. 
Those who suppose that there is, for example, a logic w^hich everyone 
would agree to if he understood it and understood himself, are more op- 
timistic than those versed in the history of logical discussion have a right 
to be. The fact is that there are several logics, markedly different, each 
self-consistent in its own terms and such that whoever, using it, avoids 
false premises, wdll never reach a false conclusion. Mr. Russell, for ex- 
ample, bases his logic on an implication relation such that if tw^enty sen- 
tences be cut from a newspaper and put in a hat, and then two of these 
be drawn at random, one of them will certainly imply the other, and it is 
an even bet that the implication will be mutual. Yet upon a foundation so 
remote from ordinary modes of inference the whole structure of Prm- 
cipia Mathematica is built. This logic — and there are others even more 
strange — ^is utterly consistent and the results of it entirely valid. Over 
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and above all questions of consistency, there are issues of logic which can 
not be determined — ^nay, can not even be argued — except on pragmatic 
grounds of conformity to human bent and intellectual convenience. That 
we have been blind to this fact, itself reflects traditional errors in the con- 
ception of the a priori. 

We may note in passing one less important illustration of the a priori — 
the proposition “true by definition.” Definitions and their immediate con- 
sequences, analytic propositions generally, are necessarily true, true under 
all possible circumstances. Definition is legislative because it is in some 
sense arbitrary. Not only is the meaning assigned to words more or less 
a matter of choice — that consideration is relatively trivial — ^but the manner 
in which the precise classifications which definition embodies shall be 
effected, is something not dictated by experience. If experience were other 
than it is, the definition and its corresponding classification might be in- 
convenient, fantastic, or useless, but it could not be false. Mind makes clas- 
sifications and determines meanings; in so doing it creates the a priori truth 
of analytic judgments. But that the manner of this creation responds to 
pragmatic considerations, is so obvious that it hardly needs pointing out. 

If the illustrations so far given seem trivial or verbal, that impression 
may be corrected by turning to the place which the a priori has in mathe- 
matics and in natural science. Arithmetic, for example, depends en toto 
upon the operation of counting or correlating, a procedure which can be 
carried out at will in any world containing identifiable things — even identi- 
fiable ideas — regardless of the further characters of experience. Mill chal- 
lenged this a priori character of arithmetic. He asked us to suppose a de- 
mon sufficiently powerful and maleficent so that every time two things 
were brought together with two other things, this demon should always 
introduce a fifth. The implication which he supposed to follow is that 
under such circumstances 2 + 2 = 5 would be a universal law of arith- 
metic. But Mill was quite mistaken. In such a world we should be obliged 
to become a little clearer than is usual about the distinction between arith- 
metic and physics, that is all. If two black marbles were put in the same urn 
with two white ones, the demon could take his choice of colors, but it 
would be evident that there were more black marbles or more white ones 
than were put in. The same would be true of all objects in any wise identi- 
fiable. We should simply find ourselves in the presence of an extraor- 
dinary physical law, which we should recognize as universal in our world, 
that whenever two things were brought into proximity with tw^o others, 
an additional and similar thing w^as alw^ays created by the process. Mill’s 
world would be physically most extraordinary. The world’s work would 
be enormously facilitated if hats or locomotives or tons of coal could be 
thus multipled by anyone possessed originally of two pairs. But the law’s 
of mathematics would remain unaltered. It is because this is true that arith- 
metic is Cl priori. Its laws prevent nothings they are compatible with any- 
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thing which happens or could conceivably happen in nature. They would 
be true in any possible world. Mathematical addition is not a physical trans- 
formation. Physical changes which result in an increase or decrease of the 
countable things involved are matters of everyday occurrence. Such physi- 
cal processes present us with phenomena in which the purely mathemati- 
cal has to be separated out by abstraction. Those laws and those laws only 
have necessary truth which we are prepared to maintain, no matter w^hat. 
It is because we shall always separate out that part of the phenomenon 
not in conformity with arithmetic and designate it by some other cate- 
gory — physical change, chemical reaction, optical illusion — that arithme- 
tic is a priori. 

The a priori element in science and in natural law is greater than might 
be supposed. In the first place, all science is based upon definitive con- 
cepts. The formulation of these concepts is, indeed, a matter determined 
by the commerce between our intellectual or our pragmatic interests and 
the nature of experience. Definition is classification. The scientific search 
is for such classification as will make it possible to correlate appearance 
and behavior, to discover law, to penetrate to the “essential nature” of 
things in order that behavior may become predictable. In other words, 
if definition is unsuccessful, as early scientific definitions mostly have been, 
it is because the classification thus set up corresponds with no natural 
cleavage and does not correlate with any important uniformity of be- 
havior. A name itself must represent so77ie uniformity in experience or it 
names nothing. What does not repeat itself or recur in intelligible fashion 
is not a thing. Where the definitive uniformity is a clue to other uniformi- 
ties, w^e have successful scientific definition. Other definitions can not be 
said to be false; they are merely useless. In scientific classification the search 
is, thus, for thmgs v:orth naming. But the naming, classifying, defining 
activity is essentially prior to investigation. We can not interrogate ex- 
perience in general. Until our meaning is definite and our classification 
correspondingly exact, experience can not conceivably answer our ques- 
tions. 

In the second place, the fundamental laws of any science — or those 
treated as fundamental — are a priori because they formulate just such defini- 
tive concepts or categorical tests by which alone investigation becomes 
possible. If the lightning strikes the railroad track at two places, A and B, 
how shall we tell w^hether these events are simultaneous? “We ... re- 
quire a definition of simultaneity such that this definition supplies us with 
the method by means of which . . . w^e can decide whether or not both 
the lightning strokes occurred simultaneously. As long as this requirement 
is not satisfied, I allows myself to be deceived as a physicist (and of course 
the same applies if I am not a physicist), w^hen I imagine that I am able to 
attach a meaning to the statement of simultaneity. . . . 

“After thinking the matter over for some time you then offer the fol- 
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lowing suggestion with w^hich to test simultaneity. By measuring along 
the rails, the connecting line AB should be measured up and an observer 
placed at the mid-point M of the distance AB, This observer should be 
supplied with an arrangement (e.g., two mirrors inclined at 90°) which 
allows him visually to observe both places A and B at the same time. If 
the observ’^er perceives the two flashes at the same time, then they are 
simultaneous. 

“I am very pleased with this suggestion, but for all that I can not re- 
gard the matter as quite settled, because I feel constrained to raise the 
following objection: ‘Your definition would certainly be right, if I only 
knew that the light by means of which the observer at M perceives the 
lightning flashes travels along the length A—M with the same velocity 
as along the length B — M, But an examination of this supposition would 
only be possible if we already had at our disposal the means of measuring 
time. It would thus appear as though we were moving here in a logical 
circle.’ 

“After further consideration you cast a somewhat disdainful glance at 
me — and rightly so — and you declare; ‘I maintain my previous definition 
nevertheless, because in reality it assumes absolutely nothing about light. 
There is only 077 e demand to be made of the definition of simultaneity, 
namely, that in every real case it must supply us with an empirical deci- 
sion as to whether or not the conception which has to be defined is ful- 
filled. That light requires the same time to traverse the path A — M as for 
the path B — M is in reality neither a supposition 7 ior a hypothesis about 
the physical nature of light, but a stipulation which I can make of my 
own free-will in order to arrive at a definition of simultaneity.’ . . . We 
are thus led also to a definition of ‘time’ in physics.” ^ 

As this example from the theory of relativity well illustrates, we can 
not even ask the questions which discovered law would answer until we 
have first by a priori stipulation formulated definitive criteria. Such con- 
cepts are not verbal definitions, nor classifications merely; they are them- 
selves laws which prescribe a certain uniformity of behavior to whatever 
is thus named. Such definitive laws are a priori; only so can wt enter upon 
the investigation by which further laws are sought. Yet it should also be 
pointed out that such a priori laws are subject to abandonment if the struc- 
ture w^hich is built upon them does not succeed in simplifying our inter- 
pretation of phenomena. If, in the illustration given, the relation “simul- 
taneous with,” as defined, should not prove transitive — if event A should 
prove simultaneous with B, and B with C, but not A with C— -this defini- 
tion would certainly be rejected. 

And thirdly, there is that a priori element in science— as in other hu- 
man affairs — ^which constitutes the criteria of the real as opposed to the 
unreal in experience. An object itself is a uniformity. Failure to behave in 

2 Einstein, Relativity^ pp. 26-28: italics are the author’s. 
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certain categorical ways marks it as unreal. Uniformities of the type called 
“natural law” are the clues to reality and unreality. A mouse which dis- 
appears where no hole is, is no real mouse; a landscape which recedes as 
we approach is but illusion. As the queen remarked in the episode of the 
wishing-carpet, “If this were real, then it would be a miracle. But miracles 
do not happen. Therefore I shall wake presently.” That the uniformities of 
natural law^ are the only reliable criteria of the real, is inescapable. But such 
a criterion is ipso facto a priori. No conceivable experience could dictate 
the alteration of a law so long as failure to obey that law marked the con- 
tent of experience as unreal. 

This is one of the puzzles of empiricism. We deal with experience: 
what any reality may be which underlies experience, we have to learn. 
What we desire to discover is natural law, the formulation of those uni- 
formities which obtain amongst the real. But experience as it comes to us 
contains not only the real but all the content of illusion, dream, hallucina- 
tion, and mistake. The given contains both real and unreal, confusingly 
intermingled. If we ask for uniformities of this unsorted experience, we 
shall not find them. Laws which characterize all experience, of real and 
unreal both, are non-existent and would in any case be worthless. What 
we seek are the uniformities of the real; but u?itil voe have such laws, we 
can not sift experience and segregate the real. 

The obvious solution is that the enrichment of experience, the sepa- 
ration of the real from the illusory or meaningless, and the formulation 
of natural law, all grow up together. If the criteria of the real are a priori, 
that is not to say that no conceivable character of experience would lead 
to alteration of them. For example, spirits can not be photographed. But 
if photographs of spiritistic phenomena, taken under properly guarded con- 
ditions, should become sufficiently frequent, this a priori dictum would 
be called in question. What we should do would be to redefine our terms. 
Whether “spook” was spirit or matter, whether the definition of “spirit” 
or of “matter” should be changed; all this would constitute one inter- 
related problem. We should reopen together the question of definition 
or classification, of criteria for this sort of real, and of natural law. And 
the solution of one of these would mean the solution of all. Nothing could 
force a redefinition of spirit or of matter. A sufficiently fundamental re- 
lation to human bent, to human interests, would guarantee continuance 
unaltered even in the face of unintelligible and baffling experiences. In 
such problems, the mind finds itself uncompelled save by its own pur- 
poses and needs. I ?my categorize experience as I will; but what categori- 
cal distinctions will best serve my interests and objectify my own intel- 
ligence.^ What the mixed and troubled experience shall be — ^that is beyond 
me. But what I shall do with it — ^that is my own question, when the char- 
acter of experience is sufficiently before me. I am coerced only by my own 
need to understand. 
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It would indeed be inappropriate to characterize as a priori a law which 
we are w^holly prepared to alter in the light of further experience, even 
though in an isolated case we should discard as illusory any experience 
which failed to conform. But the crux of the situation lies in this; be- 
yond such principles as those of logic, which we seem fully prepared to 
maintain no matter what, there must be further and more particular cri- 
teria of the real prior to any investigation of nature whatever. We can 
not even interrogate experience without a network of categories and de- 
finitive concepts. And we must further be prepared to say what experi- 
mental findings will answer what questions, and how. Without tests which 
represent anterior principle, there is no question which experience could 
answer at all. Thus the most fundamental laws in any category — or those 
which wt regard as most fundamental — are a priori^ even though con- 
tinued failure to render experience intelligible in such terms might result 
eventually in the abandonment of that category altogether. Matters so 
comparatively small as the behavior of Mercury and of starlight passing 
the sun’s limb may, if there be persistent failure to bring them within the 
field of previously accepted modes of explanation, result in the abandon- 
ment of the independent categories of space and time. But without the 
definitions, fundamental principles, and tests, of the type which constitute 
such categories, no experience whatever could prove or disprove any- 
thing. And to that mind w^hich should find independent space and time 
absolutely necessary conceptions, no possible experiment could prove the 
principles of relativity. “There must be some error in the experimental 
findings, or some law not yet discovered,” represents an attitude which 
can never be rendered impossible. And the only sense in which it could 
be proved unreasonable would be the pragmatic one of comparison with 
another method of categorical analysis which more successfully reduced 
all such experience to order and law. 

At the bottom of all science and all knowledge are categories and de- 
finitive concepts which represent fundamental habits of thought and deep- 
lying attitudes which the human mind has taken in the light of its total 
experience. But a new and wider experience may bring about some altera- 
tion of these attitudes, even though by themselves they dictate nothing as 
to the content of experience, and no experience can conceivably prove 
them invalid. 

Perhaps some will object to this conception on the ground that only 
such principles should be designated a priori as the human mind must main- 
tain, no matter what; that if, for example, it is shown possible to arrive 
at a consistent doctrine of physics in terms of relativity, even by the most 
arduous reconstruction of our fundamental notions, then the present con- 
ceptions are by that fact shown not to be a priori Such objection is espe- 
cially likely from those who would conceive the a priori in terms of an 
absolute mind or an absolutely universal human nature. We should readily 
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agree that a decision by popular approval or a congress of scientists or 
anything short of such a test as would bring to bear the full weight of 
human capacity and interest, would be ill-considered as having to do with 
the a priori But we wish to emphasize tw^o facts: first, that in the field 
of those conceptions and principles which have altered in human history, 
there are those which could neither be proved nor disproved by any ex- 
perience, but represent the uncompelled initiative of human thought — 
that without this uncompelled initiative no growth of science, nor any sci- 
ence at all, would be conceivable. And second, that the difference between 
such conceptions as are, for example, concerned in the decision of rela- 
tivity versus absolute space and time, and those more permanent attitudes 
such as are vested in the laws of logic, there is only a difference of degree. 
The dividing line between the a prioti and the a posteriori is that between 
principles and definitive concepts which can be maintained in the face of 
all experience and those genuinely empirical generalizations which might 
be proven flatly false. The thought which both rationalism and empiricism 
have missed is that there are principles, representing the initiative of mind, 
which impose upon experience no limitations w^hatever, but that such con- 
ceptions are still subject to alteration on pragmatic grounds when the 
expanding boundaries of experience reveal their infelicity as intellectual 
instruments. 

Neither human experience nor the human mind has a character w^hich 
is universal, fixed, and absolute. “The human mind” does not exist at all 
save in the sense that all humans are very much alike in fundamental re- 
spects, and that the language habit and the enormously important exchange 
of ideas has greatly increased our likeness in those respects which are here 
in question. Our categories and definitions are peculiarly social products, 
reached in the light of experiences which have much in common, and 
beaten out, like other pathw^ays, by the coincidence of human purposes 
and the exigencies of human cooperation. Concerning the a priori there 
need be neither universal agreement nor complete historical continuity. 
Conceptions, such as those of logic, which are least likely to be affected 
by the opening of new ranges of experience, represent the most stable 
of our categories; but none of them is beyond the possibility of alteration. 

Mind contributes to experience the element of order, of classification, 
categories, and definition. Without such, experience w’ould be unintelligi- 
ble. Our knowledge of the validity of these is simply consciousness of our 
own fundamental w^ays of acting and our own intellectual intent. With- 
out this element, knowledge is impossible, and it is here that whatever 
truths are necessary and independent of experience must be found. But 
the commerce between our categorical ways of acting, our pragmatic in- 
terests, and the particular character of experience, is closer than we have 
realized. No explanation of any one of these can be complete without 
consideration of the other two. 
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Pragmatism has sometimes been charged with oscillating between two 
contrary notions; the one, that experience is “through and through mal- 
leable to our purpose,” the other, that facts are “hard” and uncreated by 
the mind* We here offer a mediating conception: through all our knowl- 
edge runs the element of the a priori, which is indeed malleable to our pur- 
pose and responsive to our need. But throughout, there is also that other 
element of experience \vhich is “hard,” “independent,” and unalterable to 
our will. 
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INDUCTION AND PROBABILITY 




The Logical Character of the 
Principle of Induction * 

HERBERT FEIGL 


The purpose of this paper is to make clear ( i ) that the widely recog- 
nized formulations of the principle of induction do not express the most 
fundamental rule of induction; (2) that the current view concerning the 
probability of induction must be revised in terms of a frequency theory 
of probability; (3) that on this basis the problem of induction in its tradi- 
tional form is a pseudo-problem; and (4) that the principle of induction 
must be interpreted as a pragmatic or operational maxim. 

I 

Let us begin with a brief summary of those views concerning the prob- 
lem of induction wLich seem to have received the most general approval 
among contemporary logicians and philosophers. 

1. Induction is essentially different from deductive inference. It can 
never attain certainty. All attempts to transform inductive into deductive 
inference fail because they necessitate the introduction of inductive prem- 
ises. Hume has shown that induction can be proved certain neither on 
logical grounds nor on the basis of its own success. 

2. Induction is the indispensable foundation of all factual science, al- 
though it is admitted that the more advanced factual sciences do not actu- 
ally proceed by inductive generalization. Their method consists rather 
in the construction of hypothetico-deductive systems. The strength of 
such systems lies in the high degree of internal connectedness by which the 
various parts of a system reinforce one another. But logically, if not geneti- 
cally, a theory is inductive. This is clear from the fact that any verification 
establishes the truth only of singular or particular propositions but not of 
general hypotheses. 

3. The principle of induction expresses the increase of the probability 
of inductions in dependence upon the accumulation of factual evidence. 
Such evidence consists in the elimination of irrelevant circumstances, as 

* Reprinted, with slight alterations, by kind permission of the publishers, The Wil- 
liams and Wilkins Co., Baltimore, from Philosophy of Science, Vol. 1 , 1934. This paper, 
written in 1931, was read at a meeting of the Western Division of the American Philo- 
sophical Association at Ann Arbor, Michigan, March, 1932. 
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well as in the positive confirmation of a specific connection, uniformity, 
or regularity. 

4. This principle of induction is not a consequence of the purely logical 
axioms of the calculus of probabilities. It can be demonstrated only on the 
basis of assmnptiovs concerning the general constitution of nature. Thus, 
Jevons took nature to be something like an urn to which we can apply 
Bayes’ Theorem. Peirce, similarly, assumed that our observations represent 
“fair samples” of a thoroughly statistical world. Zilsel, Broad, Keynes and 
Nicod introduce more refined formulations of the “Principle of the Uni- 
formity of Nature” such as the “Principle of Limited Depth and Variety,” 
or at least the antecedent probability of such assumptions. ^ 

5. The quantitative value of probabilities and their convergence toward 
certainty can be derived only from the presupposition of rather arbitrary 
and artificial conditions whose fulfilment is by no means warranted in 
any case of scientifically significant induction. The idea of determining 
the numerical value of the probability of scientific theories seems pre- 
posterous. 

6. Since these general hypotheses underlying induction are interpreted 
as significant assumptions concerning the structure of reality, they must 
be logically synthetic and, therefore, themselves inductive. This is the 
fundamental difficulty. What can be meant by the probability of these pre- 
suppositions of the probability of all particular inductions? It is held that 
even these presuppositions can be rendered increasingly probable by the 
verification of their consequences. Keynes and Nicod believe that they 
have proved this argument to be free from circularity. To many thinkers 
the whole issue appears highly problematic. 

n 

The unsatisfactory state of the problem of induction seems to me to 
be due to the preoccupation with the problem of the validity of induc- 
tion. The more fundamental question concerning the meaning of the prin- 
ciple of induction is rather neglected and it is this which needs a careful, 
logical analysis. 

The chief difficulty, undoubtedly, lies in the interpretation of the 
concept of probability. To Hume, the probability of induction was a sub- 
jective or psychological matter. It was a degree of belief or an intensity 
of expectation, based on habit. In contrast with this reduction of proba- 
bilit}" to something irrational and in opposition to the classical subjective 
interpretation of mathematical probability, two types of objective inter- 
pretations have been advanced: 

I. Probability as a Logical Relation— the theory of Leibniz, Bolzano and 

1 E. ZHsel: Anv)endungsproblem, Leipzig, 1916. C. D. Broad: “The Principles of 

Problematic Inducuon”, Proc. Aristot. Soc., 1927-8. J. M. Keynes: A Treatise onFrob- 
amltty, 1921. Nicod: Foundations of Geo?netry and Induction, 1930. 
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W. E. Johnson, most fully expounded in Keynes’ Treatise^ and accepted 
by C D. Broad, Nicod and others. 

2 . Probability as the Limit of a Statistical Frequency — the theory of 
Venn and Peirce, rejected by Keynes, but recently restated, defended and 
mathematically systematized by the Berlin mathematician, R. v. Wises. 

According to the logical interpretation, which still seems generally 
favored, probability is the relation of partial or inconclusive implication 
between one proposition and another. But this account is for Keynes 
merely a characterization, not a definition, of the fundamentally unanalyz- 
able and indefinable probability relation. Here, I believe, Keynes is funda- 
mentally in error. I do not mean to deny that the probability relation can 
be chosen as a primitive notion in an axiomatization of the probability cal- 
culus. That can of course be done, and has in fact been done by Keynes, 
and more recently by Reichenbach.^ But probability is also applied to em- 
pirical facts and in this case we need rules in order to determine the value 
of the applied probability. These rules, if they can be stated at all, are 
then the definition of the empirical or applied probability concept. I have 
not time here to prove in detail that in any significant application of the 
probability concept its essential meaning is statistical. However, I shall 
discuss a few of the relevant points. 

If the principle of indifference operates not on the basis of equal igno- 
rance, as did its predecessor, the “principle of insufficient reason,” but on 
positive grounds, it must inevitably make use of statistical assumptions. 
Often these assumptions are tacit and in many cases their statistical char- 
acter is not recognized, but they are the true source of every fruitful proba- 
bility argument. The “indifference” or “irrelevancy,” which is the crucial 
concept in the principle, means generally causal irreleva7jce. Causal ir- 
relevance, however, is identical with random distribution, and random 
distribution is a fact which can be established only by statistical investiga- 
tion. The essential and final test for the correctness of any estimate of 
probabilities is always the comparison with the statistical frequencies. Con- 
fronted with an “a priori” probability, one can take only one reasonable 
attitude, and that is to ask the direct question: What bearing does it have 
on observable facts.^ It is understandable that Peirce, who introduced this 
pragmatic question as a general criterion of meaning, was at the same time 
perhaps the most convincing advocate of the frequency theory. 

m 

If probability is to be a significant guide for our expectations and pre- 
dictions, inductive probability must be interpreted in terms of the fre- 
quency theory. Once it is granted that induction is not an infallible pro- 
cedure, all our care must be directed toward attaining success at least 

2H. Reichenbach: “Axiomatik der Wahrscheinlichkeitsrechnung”, Math. Zeiu 
schrift, 34, 1932. 
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with a maximal frequency. Mill’s famous question — ^Why are the experi- 
mental methods (as stated in his own canons) much more efficient than 
induction by pure enumeration? — means precisely: Why are the experi- 
mental methods successful more frequently than simple induction in the 
discovery of a law? The fact that they are more successful has stimulated 
the desire for a more profound explanation in terms of assumptions about 
the structure of the world. The assumption that there are at the bottom of 
nature strictly deterministic laws, on the one hand, and complete inde- 
pendencies on the other, seemed to account for the superior reliability of 
experimental methods. For if we follow the simpler method of pure enu- 
meration, we can always be deceived by strong statistical correlations 
which we may mistake for laws. Only the experimental methods are capable 
of splitting up such correlations into their strictly causal and strictly ran- 
dom components. 

This hypothesis of the “All or None” character of nature has been one 
of the most fundamental and fruitful guiding principles in almost every 
field of science. But the recent development of Quantum Physics has 
proved that it is not an a priori or necessary truth. According to Quantum 
Physics some of the elementary la^vs of nature are statistical correlations 
which will probably never be reduced to a deterministic scheme. The 
change in attitude is fundamental, and even if determinism should be re- 
established as a result of surprising new discoveries, the lesson taught by 
modern physics would remain of great importance to the theory of induc- 
tion. Any assumption or “Inductive Hypothesis” (in the sense of Broad 
and Keynes) about the general constitution of nature is subject to possible 
correction in the light of new experimental facts, and can therefore be 
regarded only as a tentative frame-work for more special research. Any 
such assumption is simply one of an infinity of possibilities, and unless it is 
accompanied by still more general and precarious suppositions, it can not 
be assigned a finite probability. On this point the theories of Keynes, 
Broad and Nicod are seriously in error. Even on the basis of the logical 
interpretation of probability, the assumption of the finite antecedent proba- 
bility of an “Inductive Hypothesis” is untenable. These able thinkers are 
mistaken when they assert that a singular fact can confer a finite proba- 
bility upon a general assumption. This is possible only by the exclusion of 
alternative assumptions. Therefore, the whole issue is prejudged. It can 
never be demonstrated that the principle of induction has the faintest 
probability except by a petitio prmcipiu 

But even if we accept the “Principle of Limited Variety” as a neces- 
sary condition of induction, it is easy to see that it is by no means suffi- 
cient. Unless we are allowed to infer from the probabilities of the chance 
coincidences of causally independent characters (or events) something 
concerning their corresponding frequencies, the principle of induction 
can have no significance. It is precisely the assumption of the stability of 
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statistical frequencies which is necessary here. But of this assumption we 
can never be sure. The occurrence of a long chain of extremely improba- 
ble coincidences can always mislead our inductions. And there is no way 
to make sure that we are not living m just such an unfavorable world 
epoch. If we actually believed that we were so situated we would termi- 
nate all investigations and wait until the world passed into a more propitious 
stage. But the peculiar fact is that we are optimists, and refuse to abandon 
the belief that we can obtain “fair samples” of the w'orld. 

The probability of induction is therefore established on the basis of 
generalizations for which there is no probability at all. These generaliza- 
tions extrapolate statistical frequencies, but only more special hypotheses 
can acquire probability with reference to such frequencies. The proba- 
bility of a natural law is determined, roughly speaking, by the success- 
frequency of the inductive method bv which it was discovered. The prin- 
ciple of induction, formulated in terms of the frequency theory, states 
simply that those regularities which have held so far without exception 
will be found to hold most frequently in the future.^ According to this 
analysis, the probability of induction is alw^ays secondary and hypotheti- 
cal, and can never be a genuine attribute of pure generalization. 

But if, as we have seen, this most general presupposition of all induction 
cannot be shown to be appreciably probable, is there any other justifica- 
tion for accepting it? The usual reply — and here the influence of Kant is 
noticeable — is that such assumptions are necessary conditions for the pos- 
sibility of knowledge in general. It is true, of course, that knowledge of 
nature would be impossible if there w^ere not a certain amount of order 
and simplicity. But what are w^e to infer from this? That in our scientific 
investigations w’e must always begin wuth the postulate or demand of or- 
der and simplicity? But obviously from the fact that we demand something, 
it does not follow that we get it. 

Our critique must seem very destructive, and it is destructive as regards 
illusory solutions of the problem. After the failure of all these attempts 
to achieve anything like an objective vindication of induction are we 
finally driven back to Hume’s scepticism? 

There are thinkers, however, who deny that Hume’s analysis of causality 
and induction has any sceptical consequences. R. E. Hobart** has most 
convincingly showm that Hume’s arguments appear sceptical only to those 
w^ho desire to prove what cannot possibly be proved. Moreover, he has 
shown that almost everything that w^e call reasonable, rational or justifiable 
in our active life is absolutely dependent upon belief as the ultimate basis 
of all our significant knowdedge. This ultimate belief, according to Ho- 

8 It should be noted that the frequency theory is still in process of completion and 
reconciliation with the logical theory. There are difficulties, but they do not appear 
msurmountable. 

^ “Hume Without Scepticism”, Mind, 1930. 
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bart, is present as an immediate fact in every cognitive situation. Although 
I fully agree with him, yet I feel that for the purposes of a logical analysis 
of knowledge his formulations are not adequate. For, as he admits, to speak 
of belief is to speak in terms of psychology. Yet psychology itself is pos- 
sible only through the belief in induction. Every explanation of belief in 
the context of psychological or biological theories presupposes induction, 
because it is by induction that we establish explanations. It is quite legiti- 
mate to study the phenomenon of belief from the scientific point of view, 
but in a systematic logical account of the structure of knowledge the 
principle of induction is prior to the recognition of its embodiments in 
psychological or biological processes. 

IV 

What then is the nature of this principle? Its peculiarly elusive charac- 
ter is startling. If it is a meaningful assumption about the world, then it is 
no longer the most general principle of induction, it is itself inductive. 
And if it is stated in such terms that it can never be verified or proven 
false, then it does not say anything at all. How can we escape this dilemma? 

A glance at the logic of deduction will provide us with an instructive 
analogy. In any axiomatic, deductive system the starting point of our de- 
ductions is a set of primitive propositions or postulates whose truth is 
either “evident” or assumed. From these we derive other propositions. But 
in order to do this we must have methods or rules of deduction. Important 
examples are the Rule of Substitution and the Rule of Inference. The one 
allows us to substitute logically equivalent terms for each other, the other 
allows us to drop true premises and assert the conclusion. These rules are 
not commands, but anyone who wants to perform deductions must em- 
ploy them. (Professor Sheffer of Harvard calls these rules “prescripts,” 
in contradistinction to the postulates which are “descriptive” either of facts 
or of logical structures.) 

Analogously, the principle of induction is not a bit of knowledge, it 
is neither analytic nor synthetic, neither a priori nor a posteriori^ it is not 
a proposition at alL It is, rather, the principle of a procedure, a regulative 
maxim, aii operational rule. 

According to the viewpoint of logical analysis, all empirical knowledge 
is a construction erected upon immediate experience. What this immedi- 
ately given really is can be disputed, but that there must be some such 
“groundfloor” of knowledge is necessary if any empirical proposition is 
to have a meaning. If it is the possibility of verification which establishes 
meaning, then verification itself must consist in the comparison of elemen- 
tary or atomic propositions with the given. These elementary propositions 
are the raw material of knowledge. Moreover, as in the case of deductive 
systems, inductive science too has its prescriptive rules, and the principle 
of induction is undoubtedly the most significant among them. Its nature, 
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just as the nature of the rules of deduction, can be determined only through 
the recognition of the function that it fulfills with regard to the goal of 
science. 

Now the ultimate goal of science is not the achievement of a loosely 
connected miscellany of descriptions, but the establishment of a systematic 
structure of laws as a basis for explanation and prediction. The prescrip- 
tive rule, which is a direct consequence of this objective, is then the real 
principle of induction. It reads: ^'^Seek to achieve a maxbnmn of Older by 
logical operations upon elementary propositions. Generalize this order 
(^whatever its form be: causal^ statistical or other), voith a minimum of 
arbitrariness^ that is, according to the principle of simplicity,'^ The con- 
dition of simplicity is essential, because it restricts the ambiguity of the 
procedure. But, since simplicity is measurable, if at all, only with great 
difficulty, there will usually be several ways of generalizing. This explains 
the case of competing scientific theories. Only when new experimental 
evidence is supplied, can it be determined that the one or the other theory 
is more complicated in that it employs more arbitrary hypotheses. 

There can be no guaranty for the validity of generalizations, be they 
simple enumerative inductions or hypotheses of the more advanced scien- 
tific type. At any stage of scientific progress (as we know it) there will be 
outstanding premises, from which the more specific statements can be de- 
rived, with — indeed — {deductive) certainty; but those premises in them- 
selves are assumptions, ever ready for revision, valid only “until further 
notice.” 

The principle underlying all induction can therefore have only pr^g- 
matic significance. Its meaning is not factual but “motivational” (direc- 
tive); it simply tells us “to go ahead” with our generalizations from past 
experience and with the establishing of hypotheses-systems. There is no 
proof that these procedures, even if conducted as carefully as they may, 
will lead to the success aimed at, i.e., the truth of predictions. But the 
principle is nonetheless more than an arbitrary prescription and it is cer- 
tainly not a categorical imperative. To use classical terms, its nature is best 
expressed as the hypothetical imperative: If you intend to predict correctly 
use the method of smplest generalization on the basis of as broad an ex- 
periential {observational, experimental, statistical, etc,) background as you 
can secure. This imperative, however, does not and cannot promise the 
desired success. Its only claim is: If you desire to proceed according to a 
method, i.e., if you are not interested in capriciously guessing, gambling or 
mystically intuiting the future (more generally the yet unknown, but 
knowable) then you have no choice. Any other “method” (like expecting 
systematic deviations from past regularities or not employing all available 
experience) would be “madness” because it would not in any typical sense 
be distinguished from an indefinite number (a continuum, virtually) of 
equally arbitrary “methods.” (The old principle of sufficient reason con- 
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strued as an operational maxim.) The justification of the inductive pro- 
cedure lies precisely in this uniqueness (extremum character) of the only 
rational method capable (but not guaranteed) of success. This then is the 
small step we can go beyond Hume’s view of the matter. The step may 
seem too small to those who still cherish hopes for a better vindication 
of induction. But those who acknowledge the very simple fact that we 
don’t know what we really don’t k?iow will be satisfied with having at 
least a rational way of taking a chance of knowing what we don’t know. 

I hope that these remarks will suffice to make clear why I thought it 
so important to formulate the principle of induction in such a way that 
its meaning would express the basic regulative maxim of factual knowl- 
edge. If, in the analysis that led me to my result, I have made use of induc- 
tion, such as in taking it for granted that the essential features of human 
knowledge will remain the same in the future as they have been in the 
past, I would reject the charge of vicious circularity. I was not forced to 
use some theory of induction as a presuppositiofi of my account of in- 
duction. And this for the simple reason that my aim as well as my method 
were analytic and not inductive. I did not try to establish the certainty 
or probability of inductive generalization — this I had shown to be an illu- 
sory problem — but my goal was merely to analyze factual knowledge and 
to disclose one of its most fundamental rules of procedure. 

If foreknowledge is to be distinguished from arbitrary or capricious 
guessing, if it is to be different from dream and inspiration, no other defini- 
tion can be given of the procedure of science. However, the principle does 
not carry in itself the guaranty of its own success. In this it is radically 
different from the rules of deductive inference. Here the analogy breaks 
down. Hume’s scepticism is irrefutable if it simply emphasizes this differ- 
ence. But with regard to operational rules doubt has no meaning. As long 
as there is knowledge in the sense in which we have hitherto understood 
knowledge, the principle of induction will be its inescapable guiding 
maxim. This is in itself an analytic proposition, the sheerest tautology, be- 
cause it merely makes explicit the definition of knowdedge. The attempt 
to know, to grasp an order, to adjust ourselves to the world in which we 
are embedded, is just as genuine as, indeed, is identical with, the attempt 
to live. Confronted with a totally different universe, we would nonethe- 
less try again and again to generalize from the known to the unknown. 
Only if extended and strenuous efforts led invariably to complete failure, 
would we abandon the hope of finding order. And even that would be 
an induction. 



The Logical Foundations of the Concept of 
Probability * 

HANS REICHENBACH 


In an earlier paper ^ I presented my ideas of a solution of the problem 
of probability. They culminated in the project of a probability logic in 
which the alternative ‘"true-false” of classical logic is replaced by a con- 
tinuous scale of probability values; such an extension proved to be neces- 
sary in order to overcome the peculiar difficulties of the problem of con- 
vergence, which appear in the interpretation of probability as the limit 
of a frequency. In the meantime I have developed these ideas, published 
originally only in the form of a program, into a system of probability 
logic and have arrived at a solution of the problem which appears to me 
to be final. I should like to give in this paper a summary of my results. I 
regard it as a particular merit of the new theory that it makes possible a 
solution of the problem of induction, for which no satisfactory philo- 
sophical solution had been known ever since David Hume’s outstanding 
formulation of the problem. 

The new theory required a number of mathematical investigations, 
the results of which, at least in part, I published in other papers.^ A presen- 
tation which includes both the mathematical and the philosophical prob- 
lems of this complex, will be published in the form of a book in the near 
future.! In the present article I should like first to speak briefly about 
the results of the mathematical studies and then to proceed to an exposition, 
in the form of a survey, of the ensuing philosophical considerations. 

* * m 

It was of prime importance for the mathematical investigations of this 
problem to carry through an axiomatic construction of the calculus of 

* Translated by Maria Reichenbach from the German original which appeared in 
ErkenntniSf 3, 1932/33 and reprinted with the kind permission of the author and the 
publisher, Felix Meiner, Leipzig. A few footnotes were added to this translation by 
the author; they are distinguished from the original footnotes by inclusion in brackets. 

1 “Kausalitat und Wahrscheinlichkeit”, Erkenntnis, i, 1930, p. 158. 

^“Axiomatik der Wahrscheinlichkeitsrechnung,” Math Zeitschrift, 34, 1932, p. 568. 

“Wahrscheinlichkeitslogik ” Ber. d. Preuss. Akad. d, Wiss., phys.-math. KL, 1932. 

t [This remark refers to my book Wahrscheinhchkeitslehre, published 1935 in Lei- 
den, Holland, at A. W. Sijtholff’s. An English translation is in preparation. A short expo- 
sition in French language was published in Les Fondements Logiques du Calcid des 
Probabilites (Extrait des Annales de Flnstitut Henri Poincare, tome VII, fascicule V, 
pages 267-348).! 
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probability, which satisfies both mathematical and logical requirements. 
Such an inquiry was necessary because, first of all, the assumptions con- 
tained in the mathematical calculus of probability had to be formulated. 
Only when we know these assumptions can we find out which assump- 
tions are made in the application of the calculus of probability to physical 
reality and which assumptions thus constitute the subject to which the 
philosophical investigation has to refer. It has turned out that all these 
assumptions can be reduced to one. In order to explain this result I shall 
briefly outline the axiomatic construction of the theory of probability. 

The construction of the calculus of probability starts with, the charac- 
terization of the logical structure of the probability statement. The proba- 
bility is treated as a relation, which is called probability implication. This 
relation holds between the elements of two classes, with the qualification 
that these elements must be arranged in the form of a sequence. The 
probability implication is written in the form ^ 

(i)(x,ai:^y,eB) (i) 

P 

Let us take the following example: if the event Xi is the throw of a die 
(class A)^ there exists a probability p zzzYq that the coordinated result yi 
belongs to the class B of throws of face “six”, this holds for all elements 
Xi and yi. Or another example: if Xi suffers from tuberculosis (class A), 
there exists a certain probability p that the son of Xi will die of tubercu- 
losis (class B); this holds again for all Xi and ji. The one-to-one coordina- 
tion of the Xi and yi must be knowm, i.e., there must exist two sequences 
(^ti) and (yi) whose elements are coordinated to each other by pairs. 

Instead of the notation ( i) we shall use the abbreviated form 

(2) 

p 

This expression means the same as (i). It is expedient in many cases to 
replace (2) by the notation 

P{A,B)=p (3) 

whose meaning is identical with (2). 

In addition to the sign for probability the logistic signs enter into the 
probability formulas. For instance, we can ask for the probability of a 
disjunction BvC (B or C) or for the probability of a conjunction 

3 By € we denote according to Russell the membership of the element Xi in the class 
A, The parenthesis (?) denotes die all-operator and is to be read “for all z’*. In a more 
complete notation we would have to write (xi) (yi), i.e., “for all a;i and yi”. The sign 
^ denotes the probability implication and is to be read “implies with the prob- 
ability p”. [In adaptation to the English language the German symbol is replaced 
by “P”, standing for “probability”. The letters “O”, “P», “Q”, of the German notation 
^e replaced by “A”, “B”, “C”. The same change was carried through in the exposition 
in French language, mentioned above, and will also be used in the English translation 
of my book Wahrscheinlichkeitslehre,] 
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B-C- (B and C). The logistic signs inside probability formulas are treated 
according to the rules of logistics. For instance, the expression 

P(A,B[CvD]) (4) 

can be replaced by 

P(A,BCyBD). (5) 

In this manner the application of the logistic algebra is made possible 

within the P-symbols. 

The whole expression P{ ) , for instance the expression ( 5 ) , possesses the 
character of a mathematical variable; it stands for a degree of probability. 
Consequently, the P-symbols can be connected like mathematical quanti- 
ties, and probability equations can be constructed which determine re- 
lations between probabilities. For instance, for mutually exclusive events 
B and C the relation 

P(A,BvC)=PiA,B)+P(A,C) (6) 

holds. In this way a calculus is constructed which combines logistics with 
mathematical methods; within the P-symbols logistics holds, while the P- 
symbols as wholes are subject to the rules of the mathematical methods 
of equations. This combined calculus proves to be very expedient, not 
only for theoretical, but also for practical applications, and makes pos- 
sible the strict formulation of all theorems of the calculus of probability. 

The axioms of the calculus of probability appear as a series of formulas, 
which contain in addition to logistic signs the sign -L, or, in another 

p 

way of writing, the sign P( ). These formulas contain rules for the 
usage of the new sign or P( ), respectively. They are to be con- 

p 

ceived as a series of implicit definitions of the concept of probability. Con- 
sequently, we can apply the considerations known from the method of 
implicit definitions, according to which such an axiom system can be con- 
ceived in two ways. In the first conception a system can be used formally, 
i.e., operations with the formulas can be performed although the new sign 
for probability is not given any interpretation. In the second conception 
the new sign is given a meaning, or interpretation. Any interpretation is 
admissible which is compatible with the properties of the sign as formu- 
lated m the axioms. The situation is analogous to that of the axiomatic con- 
struction of geometry: geometry can be conceived as purely formal; but 
it is also possible to give to the fundamental geometrical concepts, such 
as “point”, “straight line”, etc., an interpretation in terms of small particles, 
light rays, etc., and thus to proceed to an applied geometry. The coordina- 
tion of an interpretation to a sign is called coordinating definition. 

This double manipulation of the axiomatic system proves to be very 
valuable for the calculus of probability. We can derive all known theorems 
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of the calculus of probability without referring to an interpretation of the 
concept of probability. On the other hand, we can transform the formal 
calculus of probability thus constructed into an interpreted calculus by 
interpreting the term “probability”. For instance, we can interpret proba- 
bility as a frequency; then our theory comprises all theorems of a calculus 
of probability based on the frequency interpretation. 

The frequency interpretation is introduced by a definition according 
to which we understand by probability the limit of a frequency, a defini- 
tion which has first been carried through by R. v. Mises.^ Our theory, how- 
ever, differs from v. Mises’ theory in that we do not demand any further 
properties for the concept of probability. In particular, we renounce any 
rules for the order of probabihty sequences, as are given by v, Mises in 
the principle of randomness. Any sequence in which the frequency of 
events converges towards a limit is a probability sequence in our inter- 
pretation. It turns out that, if the frequency interpretation of probability 
is assumed, all the axioms of the calculus of probability can be proved to 
be tautologies. This fact proves that the frequency interpretation supplies 
an admissible model of our axiomatic system. 

The calculus of probability so constructed must of course include con- 
ceptions concerning the order of probability sequences. It turns out that 
this task can be accomplished and that a number of different types of or- 
der can be defined for probability sequences. Among these types of order 
the type of extreme randomness is only a special case, which we call 
normal sequence; in addition there are types of a higher degree of order, 
which step by step lead to the extremely ordered sequence, as is given, for 

instance, in the alternating sequence B B B B B B , . , The character- 
ization of the types of order can be carried through by means of rules 
laying down that certain probabilities referring to sub-sequences are equal 
to each other. For instance, the normal sequence has the propertv that in 
the sub-sequence selected by B as predecessor the frequency of B is equal 
to that in the main sequence; on the other hand, the alternating sequence 
mentioned above does not possess this property. This illustration indicates 
the general method by means of which the characterization of special cases 
of probability sequences can be carried through. Every such characteriza- 
tion consists in the statement that certain probabilities are equal to each 
other. 

I shall not go into the multiple mathematical applications of this theory, 
but will refer only to one of its results which is essential for the following 
philosophical considerations. This result is found in the fact that we need 
only one assumption for the appHcation of the calculus of probability to 
physical reality. If we possess a method by means of which we can de- 

Wahrscheinlichkeitsrechnung”, Mathematische Zeitschrift, 5, 
Cf. the bibliography of literature on probability in Erkenntnis^ 2, 1931, p. 189. 
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termine the limit of the frequency in a sequence of events, in case there 
is one, the applicability of the calculus of probability is assured. All that 
is added by the calculus is tautological transformations, since all the 
axioms of the calculus of probability are tautologically satisfied for se- 
quences of a limit character. Furthermore we shall determine by the same 
method, whether a given probability problem possesses the properties of 
certain special cases. If we can determine the limit of the frequency of a 
sequence, we can also determine whether two diiferent sequences have the 
same limit, that is, whether the conditions of the special case are satisfied. 

This result has a great bearing upon the philosophical critique of the 
calculus of probability. Nobody could know a pnori whether the calculus 
of probability does not contain further assumptions. For an illustration 
we might refer to the difficulties w'hich resulted for logic as long as the 
introduction of the axiom of reducibility was regarded as necessary. We 
are free from such difficulties with respect to the calculus of probability 
and have to answer only the question how to find the limit of the frequency 
of a sequence. With this investigation, however, we touch upon a number 
of peculiar problems, which represent the very difficulty of a philosophi- 
cal solution of the problem of probability. 

* * * 

The character of these difficulties has repeatedly been treated in the 
recent literature on probability. These difficulties derive from the fact that 
the probability sequences occurring in nature are never given by a rule, 
i.e., are not intensto?ially given, but are presented to us only by enumera- 
tion of their elements, i.e., are extensionally given. Consequently only an 
initial section of a finite length is known to us, and we cannot make a 
definite statement about the infinite rest of the sequence. In particular, 
it is undetermined towards which limit the frequency of the sequence will 
converge, because a given initial section can be continued in terms of a 
different frequency, so that the given beginning can always be made com- 
patible with any value of the limit. The fact that the limit cannot be de- 
termined from the initial section makes the meaning of the limit state- 
ment questionable. If we assert that a sequence has a certain limit of the 
frequency, no matter wffiat source we have for our statement, we lack 
the possibility of verifying this assertion as true or false. It is therefore 
doubtful whether we can ascribe a meaning to the statement. For a mean- 
ingful statement we demand that there exist a method in terms of which 
the statement, in principle, can be verified as true or false.® 

We pointed out in the beginning that a way out of this difficulty seems 
to be possible only if we abandon the alternative true-false of classical 
logic and introduce in its place a continuous scale of probability values. 

®Cf. Rudolf Carnap, “Die Oberwindung der Metaphysik durch logische Analyse 
der Sprache”, Erkenntnis, 2, 1931, p. 219. 
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As explained in the paper mentioned above, such a probability logic cor- 
responds to the actual behavior which the man in the street as well as 
the scientist displays in face of this situation with respect to probability 
statements. If a long enough section of the sequence with a frequency 
close to a predicted value p is observed, it will be taken as a confirmation 
of the prediction, whereas a value of the frequency deviating very much 
from p will be regarded as a disproof of the prediction. The peculiarity 
of this judgment consists in the fact that it includes intermediate steps, 
according as the observed frequency is more or less different from p. 
Therefore we are no longer concerned with an alternative of judgments 
but with a judgment in terms of higher or lower probabilities. At first it 
appears inexplicable on what grounds we base such a judgment about the 
probability, since there is no reason why we should believe in an un- 
changed continuation of the observed section of the sequence. I shall post- 
pone the discussion of this problem, which is nothing but the problem of 
the inductive inference, and develop first the structural form of such a 
probability logic. The construction of this logic opens up a specific kind 
of logistic problem, which had to be solved by the use of the mathematico- 
logical form of the calculus of probability. I shall present briefly the out- 
lines of this solution. 


# # » 

If the question of a generalization of two-valued logic into a multi-valued 
logic is to be considered, the grounds of the two-valued character of our 
logic must first be examined. When we analyze the statements of every- 
day life or of science from this point of view, we find that the dichotomy 
can by no means be called necessary. From the example “the weather is 
summery” it is easily seen that this statement could very well be called 
“more or less true.” If the weather is warm and the sky cloudless, the state- 
ment would be better justified than if clouds appear or a light shower falls, 
and in the event of extensive cloudiness or heavy downpours the state- 
ment will scarcely be regarded as adequate. It would be natural to ascribe 
to the statement a continuously variable degree w of truth, so that the 
current meteorological situation would make the statement “true to the 
degree oij”. But this treatment of statements is unusual; what is used in- 
stead is a division of all meteorological situations into summery and non- 
summery ones by means of an artificial line of demarcation. In fact, the 
meteorologists have defined summery weather by reference to a certain 
minimum duration of sunlight, a certain minimum value of day-time tem- 
perature, and of a certain maximum quantity of rain. In this manner the 
continuous scale has been transformed into a dichotomy. 

This method evidently represents an arbitrary rule, and we have in fact 
to regard the two-valuedness of our logic as a convention, which could 
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very well be replaced by another rule. All such rules constitute equiva- 
lent descriptions in the sense that any such description of nature will be 
adequate and that it is possible to transform one kind of description into 
the other. The transition from a continuous scale of truth values to the 
two-valued one can always be reached by means of an arbitrary dichotomy. 
We can compare the convention represented by the two-valuedness of 
our logic with the decimal character of our system of numbers, in which 
number 10 plays a similar part as the number 2 in two-valued logic; the 
possibility of translating every multi-valued description into a two-valued 
one corresponds to the possibility of translating any system of numbers, 
for instance, the duodecimal system, into the decimal one. 

If from this point of view the two-valuedness of our logic appears as 
a property that can easily be eliminated, these considerations show, on 
the other hand, that nothing is gained by such an introduction of a multi- 
valuedness, because we arrive at equivalent descriptions. And indeed, the 
logic of the probability statement is not identical with a multi-valuedness 
of the type just described in the example of the summery weather. This 
is clear from the fact that the characterization of the weather as “summery 
to a certain degree” has no degree of indeterminacy attached to it, of the 
kind typical for probability statements. The multi-valued characteriza- 
tion of individual statements with respect to the varying degree of their 
exactness can, therefore, not represent that generalization of logic which 
we need for probability logic. 

The unique problem of probability logic consists rather in the peculiar- 
ity that a multi-valued logic has to be constructed which applies although 
for individual statements we keep to two-valuedness. We call a future 
event probable, even though we know that a statement about it will be 
verified as true or false after its occurrence. The problem is to construct 
a multi-valued logic within the frame of a two-valued logic. This can be 
done if the concept of probability is given an interpretation, which has 
always been employed for a solution of the concept of probability: the 
frequency interpretation. The frequency interpretation derives the de- 
gree of probability from an enumeration of the truth values of individual 
statements and thus reduces the concept of probability to the concept of 
truth. This is the reason why the degree of probability cannot be con- 
ceived as a predicate of individual statements, but has to be referred to 
more general logical constructions, which are built up from individual 
statements in a similar way as a sequence is constructed from individual 
elements. 

In carrying through this idea we meet a certain difficulty. Truth is a 
property of statements, i.e., it refers to one statement. Probability, how- 
ever, is to be conceived as a relation, as was formulated in (i) and (2); 
a sequence of events possesses a probability only with regard to another 
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sequence. It seems therefore difficult to interpret the concept of proba- 
bility as an analogue of the concept of truth.* 

We can overcome this difficulty by means of the following device. All 
those Xt^ in the sequence of events which do not belong to the class 
can be canceled; the remaining elements are renumbered, that is, receive 
a new subscript 7, so that a reduced sequence (jti) results, for which all 
Xi belong to A and which we shall call “compact”. Likewise we omit all 
those elements whose corresponding are omitted and renumber the 
remaining elements yi. The reduced sequence (^1) can then be dispensed 
with; its function for the sequence (ji) can be assigned to the sjubscript 7, 
wffiich expresses the enumeration. The frequency of B in the sequence (yi) 
is now counted with respect to all elements yi, no selection from this se- 
quence being referred to. We then can conceive the probability as a 
property of the sequence (yi) alone; we count the frequency of B in the 
sequence (yi) and call this frequency the probability of B. 

The sequence (yi) so constructed can also be conceived in a different 
way. We explained above that the enumeration proceeds in terms of y^iB 
being valid or not. Because of the equivalence of classes and propositional 
functions we can also consider the propositional function <jSyi, which is 
identical with yi^B; the counting of the frequency is then equivalent to 
counting whether the individual values of the propositional function <!> are 
true or false. The aggregate (<^>yi), which consists of a sequence of indi- 
vidual statements of the form <^yi, may be called a propositional sequence. 
The propositional sequence can be conceived as an extension of the 
concept of statement. The statement is derived from a propositional func- 
tion by means of a coordination of a special value y^ of the argument to 
the propositional function. In a similar way we can conceive the proposi- 
tional sequence as being constructed by means of a coordination of the 
argument sequence (yi) to the propositional function <^. Just as the aggre- 
gate constructed by the coordination of an individual argument to a 
propositional function possesses a truth value, the aggregate resulting 
from the coordination of an argument sequence to a propositional func- 
tion possesses a probability value. Probability is thus a property of proposi- 
tional sequences in the same sense as truth is a property of statements. In- 

* [My paper of 1933 does not mention the fact that in order to make probability an 
analogue of truth a certain change in the interpretation of probability is necessary: 
probability then is not regarded as a property of events, or things, but as a property 
of linguistic expressions. In other words, the calculus of probability is then incorporated 
in the metalanguage. This transition is easily achieved for the frequency interpretation, 
since the numerical value of a probability will be the same whether we count events 
or the corresponding sentences about the occurrence of the events. Although the paper 
correctly employs the second interpretation, it would have been advisable to mention 
the duality of interpretation, which, incidentally, was clearly explained by Boole 
(G. Boole, An Investigation of the Laws of Thought, London, 1854, pp. 247-248.) 

This remark is the only correction I have to add to my paper of 1933, A correct 
exposition of the duality was given in my paper: “Uber die semantische und die Objekt- 
Auffassung von Wahrscheinlichkeitsaus<irucken”, Erke?intnis 8, 1939, pp. 50-68.] 
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cidentally, propositional sequences need not be infinite; our considerations 
can also be carried through for finite propositional sequences. This fact 
makes possible a transition from a propositional sequence to an individual 
statement: the statement appears as the special case of a propositional 
sequence in which the argument sequence coordinated to the propositional 
function consists of only one element. 

The preceding considerations supply the fundamentals of probability 
logic. Probability logic is a logic of propositional sequences and appears 
as a generalization of the logic of statements, which may be likened to the 
transition from Euclidean geometry to Riemannian geometry. Riemannian 
geometry is based on the principle that the geometry of the large dimen- 
sions can have properties different from those of the geometry of the small 
dimensions. Similarly the aggregate propositional sequence is imbedded 
in a more general frame than is employed for individual statements, 
although statements are elements of propositional sequences. The logic of 
propositional sequences is so to speak a “logic of the large dimensions” and 
can therefore possess more general properties than the “logic of the small 
dimensions”. 

In order to carry through probability logic it is necessary to construct 
truth tables by analogy with classical logic. This is relatively easy, if the 
logistic conception of the calculus of probability is taken as a basis. It then 
is in fact possible to construct truth tables for the logical operations “and”, 
“or”, “implication”, etc., which on the one hand satisfy the laws of the 
calculus of probability and on the other hand can be conceived as gen- 
eralizations of the familiar logistic truth tables. This proof is given by the 
fact that the truth tables of probability logic, for the special case in which 
the propositional sequence consists of only one element, become identical 
with the logistic truth tables. For the formulation of these truth tables and 
the form of the transition to logistic truth tables we must refer to the 
paper Probability Logic mentioned above. 

# # # 

It is a peculiarity of the probability logic so constructed that it makes 
use of the frequency interpretation in the same sense as this interpretation 
is usually applied in the calculus of probability. Within the calculus of 
probability the character of being probable is not attached to the individual 
statement, but to the propositional sequence. The reduction of the prob- 
ability value to an enumeration of truth values, which is thus accomplished, 
can be called the exte?isional reduction of probability logic. According to 
this interpretation we need not regard probability as a property existing 
independent of the truth value and belonging to the meaning of the state- 
ment, but can consider the probability of the propositional sequence as 
completely determined by the truth values of its individual elements. 

With this extensional reduction, however, a fundamental difficulty in- 
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herent in the frequency interpretation is transmitted to probability logic. 
If probability is only a property of propositional sequences, what is the 
meaning of the degree of probability for the single case? There are nu- 
merous instances in everyday life as well as in science where we ap- 
parently deal with the probability of a single case; for instance, we may 
ask for the probability that the weather will be fine tomorrow, or that a 
certain planned action will be successful, or that a scientific experiment 
will furnish the result expected. How can probability logic help us in 
these cases, if probability concerns only a propositional sequence, i.e., a 
series of propositions similar to each other? This question has often been 
regarded a fundamental difficulty for any frequency interpretation; but 
it seems to me that this objection is not tenable. There is a way out which 
leads to a satisfactory solution of the problem of the single case without a 
renunciation of the frequency interpretation. We can illustrate this solu- 
tion by recalling the behavior of a gambler: The gambler has to make a 
prediction before every game, although he knows that the calculated prob- 
ability has a meaning only for larger numbers; and he makes his decision 
by betting, or as we shall say, by positing the more probable event. This 
positing does not mean that he is certain of the result. As a matter of fact, 
it does not mean any judgment about the single case under consideration; 
it means only that the decision for the more probable case represents a 
more favorable action than the opposite decision. The concept “more 
favorable” can be interpreted by a frequency statement: if the gambler 
follows the principle of positing always the more probable case, he can 
count on a greater number of successes in the long run than would obtain 
for the opposite behavior. The frequency interpretation justifies, indeed, 
a posit on the more probable case. It is true that it cannot give us a guaran- 
tee that we shall be successful in the particular instance considered; but 
instead it supplies us with a principle which in repeated application leads 
to a greater number of successes than would obtain if we acted against it. 

The decisive logical tool in this consideration is the concept of posit. 
To posit a case does not mean to regard it as a necessary event or to regard 
the statement about it as true; nor, of course, does it mean the contrary. 
By positing an event we do not assert anything about the event considered, 
but perform an action about which we know only something more gen- 
eral: that it conforms to a principle which, when honored, leads to the 
greatest possible number of successes. If from this point of view we look 
at the numerous actions of daily life where we deal with the “probability 
of a single case”, we notice that the concept of posit supplies a complete 
solution: we posit that the weather of tomorrow will have the most prob- 
able character, or that a planned action will have the most probable result, 
and although we do not know anything for the single case, we know that 
in this way we do the most favorable thing that we can do at all — ^we be- 
have in such a way that we can count on the greatest number of successes. 
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The concept of posit represents the bridge between the probability of the 
propositional sequence and the compulsion to make a decision in a single 
case. It is important to realize that the principle of the greatest number 
of successes is even applicable if we are not concerned with a repetition 
of cases of the same kind. If we posit in one case fine weather, in another 
one the satisfactory result of a financial transaction, in a third one the 
winning of a certain horse in a race, such cases constitute a sequence to 
which the frequency interpretation is applicable. The calculus of prob- 
ability includes a theory of sequences which are played from element to 
element with a variable probability.® 

We shall call a posit that conforms to the principle of the greatest num- 
ber of successes the best posit. The probability belonging to this posit we 
call its weight; the weight is therefore the probability of the propositional 
sequence whose element is the posit under consideration. The concept of 
Aveight replaces the untenable concept of the probability of a single state- 
ment, we cannot coordinate a probability to a single statement, but we can 
coordinate a weight to it, by w^hich the probability of the corresponding 
propositional sequence assumes an indirect meaning for the single case. 

The best posit has only a restricted use, since it presupposes that we 
know the corresponding weight, i.e., the probability of the corresponding 
propositional sequence. There are cases where the probabilities are un- 
known, and we have to find out what constitutes the most favorable be- 
havior in such cases. 


« « * 

With this question we enter into the fundamental problem of the con- 
cept of probability. We said above that the application of the calculus of 
probability to physical reality contains only one unsolved problem: in 
order to apply the calculus of probability \ve must determine the limit 
of an extensionally given sequence, of which only a first finite section is 
known. All other operations of the calculus of probability, we found, are 
of a tautological nature; only this one method requires critical analysis. 

It is evidently the concept of posit which we have to employ for an ex- 
planation of this method. If in the finite section given w^e have observed a 
certain frequency * we posit that the sequence, on further continua- 
tion, will converge towards a limit f“ (more precisely:. within the interval 

± 8). We posit this; we do not say that it is true, we only posit it in the 
same sense as the gambler lays a wager on the horse which he believes to 
be the fastest. We perform an action which appears to us the most favor- 
able one, without knowing anything about the success of this individual 
action. 

® Problems of this kind are treated by means of a sequence lattice; cf . the axiomatic 
construction of the calculus of probability mentioned above. 

* For notational reasons the number of the element at which the frequency / is con- 
sidered is indicated by the superscript n. 
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In this instance, however, we are concerned with a kind of posit differ- 
ent from the one employed in the case of the best posit. The best posit 
can be chosen, if its corresponding wxight, i.e., the probability of the corre- 
sponding propositional sequence, is known. It is true that we can also speak 
of a corresponding weight for the case of a posit concerning a limit; this 
weight is given by the probability of the occurrence of a certain prob- 
ability, i.e., by a probability of the second level. It is very well possible 
to extend the theory of probability to such probabilities of a higher level. 
The frequency interpretation is likewise applicable; the individual se- 
quence is then to be conceived as an element in a series of sequences in 
which the frequency of a sequence possessing a limit of a certain value is 
counted. But this determination can only be carried through, if a series 
of sequences exists; in general we deal only with an individual sequence 
and are then unable to determine the probability of the second level. 
Although the determination of a corresponding w^eight is possible in 
principle, w^e are in the peculiar situation that we have to make a posit 
without knowing the corresponding weight. We do not know, therefore, 
whether positing the value p of the limit is the best posit — yet we make 
this posit. 

These considerations represent the peculiar problem of the inductive in- 
ference, since the ascertainment of a limit by the method discussed is 
identical with the inductive inference. It is true that this inference is usu- 
ally only considered in the narrower form that an event occurs without 
exceptions in a great number of cases and we conclude that it will alw^ays 
occur; but this case must be regarded as the special case where the limit 
has the value i; the logical problem is the same when the limit possesses 
any other value f“. It is an important step to recognize that the inductive 
inference is not meant to supply a true statement, but a posh: we posit 
that the sequence will go on in the same way as observed. The difficulty 
lies in the fact that we must make this posit without knowing its weight. 

And yet it is possible to give a justification even for this kind of posit. 
The following consideration will help us. Let us assume for the moment 
that there is a limit towards which the sequence converges, then there 
must be an n from which on our posit leads to the correct result; this fol- 
lows from the definition of the limit, which requires that there be an n 
from which on the frequency remains within a given interval 8. If we 
were to adopt, on the contrary, the principle of alw'ays positing a limit 
outside f°=tS wffien a frequency has been observed, such a procedure 
would certainly lead us to a false result from a certain 72 on. This does not 
mean that there could not be other principles which like the first would 
lead to the correct limit. But we can make the following statement about 
these principles: even if they determine a posit outside f^ztS for a smaller 
n, they must, from a certain n on, determine the posit within zb 8. All 
other principles of positing must converge asymptotically with the first 
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principle. This is the property which distinguishes the first principle from 
others: we know that it must eventually lead to the right result, whereas 
we know nothing about other principles — except that, if they are to be 
successful, they must eventually converge with the first. 

We call such a posit an approximative posit; it represents an approxi- 
mative method because it anticipates the aim and is used as though the aim 
had already been reached. Positing that the frequency will remain at 
the value last observed finds a justification, as we saw, by the fact that it 
will finally lead to the correct result, if a limit of the freqzievcy exists. Let 
us assume temporarily this condition and postpone the question of how 
to dispense with it to a later discussion. 

« # « 

The method of the approximative posit requires a supplementation, 
which we must now explain. These considerations will show us at the same 
time the part played by probability logic in this connection. 

We mentioned before that even the approximate posit is capable of re- 
ceiving a weight, and that this weight can be found by considering the 
posit within the frame of a class of similar posits. Such an incorporation 
of individual posits in a comprehensive class actually occurs when scien- 
tific statements are made. Our judgment in the case of a series of individual 
observations is never based upon this observational series alone, but is 
also determined by a number of earlier experiences in other fields. If we 
throw a die, we shall not base the assumption of a probability Vq on the 
present observational series alone; our judgment will also be influenced by 
experiences with earlier throws. If we want to be sure, we shall examine 
the center of gravity of the die by physical experiments and thereby in- 
clude experiences of a mechanical type in our considerations. In this way 
a concatenation of all experiences obtains; this concatenation carries the 
advantage that we can construct probabilities of a higher level, which en- 
able us to assign a weight to the posit pertaining to our series of experi- 
ments. This method applies likewise to very different examples. If the 
physicist measures a number of spectral lines and finds that the observa- 
tional series can be extrapolated according to a certain rule, his confidence 
in this rule will be strengthened considerably, if the same rule is confirmed 
by other series of spectral lines. It is this method by means of which, for 
instance, a rule like Bohr’s rule of the quanta is tested. The probability 
of the validity of Bohr’s rule is thus made a probability of a higher level. 
This method can lead to the result that the original rules are to be sub- 
jected to a correction. If we find after 100 throws, for instance, that for 
a certain die the frequency is still very far from the required value % 
for a certain face, and if we have made sure by mechanical tests that the 
die is not loaded, we shall keep to the posit % for the limit of the fre- 
quency. The original posit is subject to a correction in terms of the corre- 
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spending weight, which says in this case that there exists a high probability 
of the second level that the frequency of the sequence will converge toward 
the limit Yq. 

This method of correction finds an extensive application in science; we 
may even say that scientific method is nothing but a continuous correc- 
tion of posits by incorporating them into more general considerations. If 
the scientist predicts the orbit of a new planet, this prediction is essentially 
based upon experiences concerning other planets, and the laws which he 
applies to the movements of the planets are in turn connected with experi- 
ences concerning very different objects by means of a concatenation with 
other mechanical phenomena. The system of scientific knowledge can be 
conceived as a method of correction, which relates every individual state- 
ment to the total system of experience. It is the significance of scientific 
method that for the prediction of a new phenomenon we are never de- 
pendent on the specific observations alone to which the prediction refers, 
but that we can also make use of the vast domain of experiences in very 
different fields. 

This concatenation of experiences is not so rigid, on the other hand, as 
to deprive the single event of its independence. If we find that a certain 
individual sequence retams its frequency in repeated continuation, although 
the total system of experiences makes another limit more probable, we 
shall finally believe in the deviating value for this single case. The system 
presents us only with a 'probability for the single case, not with an abso- 
lute certainty. The peculiar tension between individual fact and system, 
which is characteristic of all scientific research and which is expressed 
in the old struggle betvi^een experiment and theory, receives its strict 
formulation within the frame of probability logic. It appears as an interre- 
lation between the individual posit and its weight and obtains in this way 
its mathematical expression. 

Let us analyze more precisely the determination of the probability of 
the second level. It is based again on a posit, which we may call a secondary 
posit, in contradistinction to the primary posits. That we deal only with 
a posit follows from the fact that, as always, we are given only a finite 
number of observed cases and are dependent on the method of the ap- 
proximate posit. The method of correction can thus be described as 
follows: at first we make a number of primary posits; by regarding them 
as valid, we arrived at secondary posits. We can use the secondary posits, 
on the other hand, to correct the primary posits for an individual case. 
This is no contradiction, although the determination of the secondary 
posits presupposes the primary posits as valid. The reason is that certain 
changes in the primary posits furnish only very small changes for the 
secondary posits. For example: if an electric current flows through a wire, 
the wire will generally be heated; the posit that in a certain individual 
case the wire will be heated by the current is therefore corroborated by 
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the secondary posit that in general the flowing of a current produces heat. 
If the wire is submerged in liquid helium, the primary posit will be false 
in this individual case (because of supraconductivity), but this does not 
mean that in general the secondary posit will be false. Often we even 
have to retain the secondary posits in order to prove that the primary posit 
is false in the individual case considered. For instance, the current flowing 
through the supraconductor may be measured in another sector of the 
circuit by a heat-amperemeter so that the statement '‘in the supracon- 
ductor there flows a current which does not cause any heat there” is based 
upon an observation w^hich assumes the heating as a criterion of the flow 
of the current. The importance of the method of correction and the 
adaptability of scientific method to new observational discoveries is 
founded on the relative independence of secondary posits. 

The logical schema explained above can now be incorporated into the 
frame of probability logic. Scientific knowledge starts with primary posits; 
but we do not stop with them and go on to secondary posits, which fur- 
nish a weight of the primary posits and thereby coordinate to them a 
degree of probability. The primary posits acquire the character of state- 
ments which are not judged as true or false, but as more or less probable. 
On the basis of the probabilities so determined the primary posits can thus 
be transformed into best posits on the basis of a known weight. On this 
step, however, the secondary posits remain without any weight, that is, 
we do not know w^hether they are the best ones; they are approximate 
posits in the sense of our definition. But we can repeat the same method 
and proceed to tertiary posits, which admit of the determination of weights 
of secondary posits. The approximative character is thereby shifted to 
the tertiary posits, and so on. We thus obtain a concatenated system of 
posits, in which weights are known for the posits of lower levels; only the 
posits of the last level are made without the knowledge of a correspond- 
ing weight. 

Scientific knowledge represents, therefore, a system of concatenated 
posits which has an inner order in terms of the principle of the best posit 
but w^hich as a whole is so to speak suspended in midair, since there is no 
weight known for the posits of the last level. In spite of this apparent in 
determinacy we can point out the advantage of such a concatenated system 
For the justification of the approximative posits we made use of the ide?< 
that if there is a limit of the frequency, the approximative posit will finally 
lead to success. The difficulty arising for this approximative method 
originates from the fact that we do not know at which place n of the 
sequence the convergence is reached, so that under certain conditions we 
continue to make bad posits for a long time, that is, as long as we are very 
far away from the place of convergence. It is the significance of the 
method of correction to make possible a faster convergence. It can be 
shown that the system as a whole converges better than an individual pri- 
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mary posit. The reason is that the posits of a higher level are relatively 
independent of the posits of a lower level. Consequently we can count on 
a faster convergence for a primary posit which has been corrected by 
the total system. 

Let us illustrate this correction by an example. If an observer finds that 
a low position of the barometer is frequently connected with rain, he will 
posit rain when he observes a low position of the barometer. This primary 
posit is not very good, and the observer will be disappointed relatively 
often. Now the system of scientific experiences shows that we arrive at 
better predictions, if in addition to the position of the barometer we take 
into account the humidity of the air; in other words, we find that in those 
cases in which rain w^as posited for a low position of the barometer the 
prediction was confirmed mainly within the narrower class of cases in 
which the low position of the barometer w^as associated with a high posi- 
tion of the hygrometer. In this way the primary posit is corrected by a sys- 
tem of more comprehensive experiences. If the scientist belittles the ad- 
vocate of a primitive empiricism, whose knowledge consists merely in 
“empirical rules”, he is justified in so far as he asks that the total system 
of experience, at the disposition of the scientist, should be used for a cor- 
rection of the primary empirical rules. It w^ould be a mistake, however, 
to believe that the scientist applies a method different in principle from 
that of the pure empiricist. Even the theorems established by scientific 
method represent posits; but the superiority of these posits derives from 
the fact that they are posits of a higher level and therefore lead to a 
faster convergence. 

We must therefore conceive the system of scientific statements, not as 
a system of true statements in the sense of two-valued logic, but as a sys- 
tem of posits ordered within the frame of probability logic. The inductive 
inference is the only assumption of a non-analytic nature contained in this 
system, and we found that this inference is to be interpreted by the con- 
cept of the approximate posit. It represents a method of approximation 
which w^e are justified to use if the occurring sequences possess a limit char- 
acter. It is the only approximative system of which, on this condition, we 
know something positive: we know that this method will lead to our aim 
if the condition is satisfied. A further result is added by the analysis of 
the method of concatenation: we know the concatenated system con- 
verges better than the individual posit. 

This is indeed a far-reaching justification of the inductive inference; 
but we still have to free ourselves from the last condition which we have 
used. 


« « # 

This condition consists in the assumption that we know a limit of the 
frequency to exist for the sequences considered. Only on this condition 
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does the method of the approximative posit lead to the correct value. If 
no limit exists, we shall never have success when we posit the persistence 
of the frequency; and the method of correction is useless, too, because it 
cannot lead to success either. 

It would be all too audacious to contend that for some reason or other . 
all sequences occurring in nature must have a limit of the frequency. The 
philosophy of the a priori would certainly be ready for such a pseudo- 
proof. We must realize, however, that an assumption of this kind, i.e., 
an assumption about the content of all possible experience, is undemonstra- 
ble and that we have no reason to believe it. In spite of this difficulty it 
can be shown that we may continue the path of our considerations. 

What would be the case if the sequences occurring in nature would 
not possess a limit of the frequency? All systematic predictions would be 
impossible. A prediction might come true by chance once in a while, but 
we would have to renounce the possibility of consistently confirming the 
prediction as well as the possibility of constructing a system of better 
convergence. The attempt of science to arrive at a system of reliable pre- 
dictions would be futile. 

What conclusion can be drawn? It follows that the approximative posit, 
i.e., the inductive inference, has no justification if w^e know that the se- 
quences occurring in nature have no limit of the frequency. But this is 
by no means our situation. It would be false to say: “u'e knonjo that there 
exists a limit of the frequency” but it would likewise be false to say: 

know that a limit of the frequency does not exisf\ We are con- 
fronted by an indeterminacy: we do not know whether there exists a limit 
of the frequency. 

In this situation the approximative posit carries a decisive advantage 
over ail other posits. We know’: if the sequences occurring in nature pos- 
sess a limit of the frequency we shall eventually arrive at reliable predic- 
tions by applying the method of the approximative posit; and if there is 
no limit we shall never attain this goal. If anything can be achieved at all, 
we shall reach our aim by applying the method of the approximative 
posit; otherwise w’e shall not attain anything. 

With these considerations the method of the approximative posit, that is, 
the inductive inference, finds its justification. The inductive inference is 
the only method of w’hich we know that it leads to the aim if the aim can 
be reached; this is the reason why we must use it, if we want to reach 
the aim. The problem of the inductive inference finds its solution by 
means of the argument that it is not necessary for the application of this 
inference to know a positive condition to hold, but that the application 
is already justified if a negative condition is not known to hold. 

We are often confronted by similar situations in daily life. We want 
to reach a certain aim and we know of a necessary step, which we shall 
have to take in order to attain this aim, but we do not know whether this 
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Step is sufficient. He who wants to reach the aim will have to take the 
step, even if it is uncertain whether he will reach his aim in this way. 
The businessman who keeps his store well stocked so that he can sell some- 
thing when a customer comes in, the unemployed who makes an applica- 
tion with reference to an advertisement in the paper, although he does 
not know whether he will receive an answer, the ship-wrecked man who 
climbs a cliff, although he does not know whether a rescue-ship will spot 
him — all these persons find themselves in an analogous situation; they 
satisfy the necessary conditions of reaching an aim without knowing 
whether the sufficient conditions are satisfied. We can apply this analogy 
because we know that the inductive inference must not be construed as 
an instrument of finding a true statement, but of finding a posit, and that 
we derive the conclusion not from the viewpoint of truth, but from the 
viewpoint of the most favorable step which we can take. The most 
favorable step toward the aim of prediction is that step of which we know 
that on repetition it must eventually lead to the aim if this aim is attain- 
able at aU — and this is the step made in the inductive inference. 

With this result we also overcome an objection which was seen in the 
fact that the of the place of convergence will for ever remain unknown. 
The argument has been advanced that the limit-character of the sequences 
is useless for ns, because the convergence may start after such a large 
number of elements that it will remain unattainable during the restricted 
life time of human beings. It is true that in the case of such badly con- 
verging sequences predictions would bs impossible; this case would in all 
practical respects have the same consequence as the case in which the 
sequences do not converge at all. Since we could show, however, that we 
can even include this more general case into our considerations and still 
arrive at a justification of the approximative posit, the case of the badly 
converging sequences is also taken care of. Similar to the situation previ- 
ously discussed, we must say, not that we know of the bad convergence, 
but that we do not know whether a good convergence will take place. 

If we now analyze critically the considerations leading to a justification 
of the inductive inference, we should like to point out the significance of 
this justification as follows. It has been shown for a long time that a logical 
justification in the sense of a guarantee of success cannot be given for the 
inductive inference. It would be incorrect, however, to infer that the 
inductive inference represents a perfectly arbitrary action, that it is so 
to speak the private affair of everybody whether or not he wants to act 
according to the principle of the inductive inference. If this were the case, 
if we had no reason to prefer the posit determined by the inductive in- 
ference to other posits, we would be completely lost in all situations of 
everyday life. But all our behavior, our persistent adherence to the in- 
ductive inference, proves that we believe by no means in an equivalence 
of all kinds of posits, but that we prefer a certain kind of posit, i.e., the 
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one in accordance with the inductive inference. It is the significance of 
our theory that it succeeds in establishing the preeminence of this posit. 
The method of correction which we described can be conceived as the 
establishment of an order for all posits; although we can in no way claim 
certainty of success for the method described, we can at least maintain 
that we have arranged the possible posits in the best order attainable, if 
success can be reached at all. This is the reason why we may regard our 
theory of the inductive inference as a solution of the problem; in spite of 
the uncertainty of future happenings we can prove a logical superiority 
for all those actions which are performed according to the principle of 
induction. 

Our investigation has come to an end. We could show that the non- 
analytic assumptions for the application of the calculus of probability to 
physical reality, and thus in all empirical sciences, are reducible to one, 
to the inductive inference. And we are in a position to give an explanation 
for this inference, which since Hume has been recognized by all em- 
piricists to be the central problem of epistemology. This explanation is 
achieved by the incorporation of the inductive inference in the frame 
of probability logic and the proof that it represents a method of approxi- 
mation which has the character of a necessary condition for the making 
of predictions. He who wants greater certainty, who does not want to 
make any predictions before he can believe with certainty in their coming 
true, cannot be helped. We others are satisfied if we know a method by 
means of which we can at least posit the future — if we know we are 
doing our best to attain success, since a guarantee for success is not given 
to us. 



On the Justification of Induction * 

HANS REICHENBACH 


Miss Creed’s paper ^ gives me the welcome opportunity to explain more 
fully what I understand by a justification of induction. We both agree 
that the question of justification can be raised only if a decision on a certain 
aim has been made; i.e., justification concerns the question of the appro- 
priateness of a certain means in respect to a chosen aim, not the question 
of the choice of the aim itself. The question of appropriateness, however, 
includes the question of the attainability of the aim; thus we have to dis- 
tinguish different kinds of justification according to differences in what 
we know about the attainability of the aim. I say “differences in nvhat we 
know^"* for a man’s actions can be guided only by his knowledge of the 
world, and not by unknown features of the world; if we have to decide 
whether his actions are reasonable we have to ask whether they are rea- 
sonable in relation to what he knows. 

Now as to our knowledge of the attainability of the aim I would dis- 
tinguish the following cases: 

1. We know something about the objective possibility of reaching the 
aim A by applying the means M. We can introduce here the subdivisions: 

a we know that by applying the means M we shall certainly reach the 
aim A; 

p we know the probability p that A will occur if M is applied; 

y we know at least that p > o; 

S we know that although p may be = o the aim is possible. 

The difference between y and 8 is here not very great; we have to dis- 
tinguish these cases only because the probability p = o is not equivalent 
to impossibility (i.e., the limit of the frequency may be o although the 
event sometimes happens). For the same reason case a is slightly different 
from the case p= i. But these differences are not very important for 
our problem, 

2. We do not know whether or not application of the means M will 
lead to the aim A. 

* Reprinted by kind permission of the author and the editors from The Journal of 
Philosophy ^ 37, 1940. 

^ Isabel P. Creed, “The Justification of the Habit of Induction”, The Journal of 
Philosophy, 37, 1940. 
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3. We know that by applying the means M we shall never reach the 
aim A, 

Now we certainly agree that in case 3 a justification of the procedure 
M can not be given. But it seems to me that in all the other cases it can 
be given. Although we know only in case la that the means will lead to 
success we should call the procedure justified also in the cases y, 8, and 
2, if the means M can be shown to be the best means we know in respect 
to A, Miss Creed w^ould agree with me as far as la, /S, y are concerned; 
her condition b is equivalent to my case ly. The difference then would 
be that a justification is not considered possible in the cases iS and 2. 

Instead Miss Creed considers another case which is called b' and defined 
by the clause “that it be assumed or believed that success is practically pos- 
sible, though there be no evidence to support the assumption or belief.” 
I confess that this seems to me a rather strange case. Belief can be the 
motive of an action, but belief as such can never justify an action; only a 
justified belief can do that. But if according to the definition of case b\ 
the belief is unjustified — how can it lead to a justification of induction? 

This is a point in w^hich, it seems to me, Miss Creed’s paper reveals 
the tracks of David Hume, and unfortunately of that part of his theory 
of induction which has brought so much confusion into the empiricist 
camp. It seems to me that after his brilliant criticism of induction, the 
merits of which cannot be overestimated, Hume ran the problem into a 
side track by his defense of inductive belief as a habit. Even today the 
consideration of this habit, and belief, is in the foreground of the philo- 
sophic discussion of the inductive problem, and eclipses the logical prob- 
lem behind this psychological fact. Miss Creed speaks in the title of her 
paper of the justification of the habit of induction. I do not think she 
would ever have written a paper on the habit of the syllogism. Although 
syllogistic inference is a habit also, as well as inductive inference, nobody 
would mention this fact within a logical analysis. Unfortunately, ever 
since David Hume’s turning of the problem of the inference into the prob- 
lem of a habit logicians have shared his escape from logic into psychology. 
But unwarranted belief, even if it is a habit, can never confer any title 
of justification to the scientific procedure of induction. 

So what we have in case V is, logically speaking, nothing bur the clause 
added, that there is no evidence against the possibility of success. But 
this is exactly my case 2, the very case which corresponds to the logical 
situation of the problem of induction. The fact that even in this case a 
justification can be given, though overlooked in the traditional exposition 
of the problem, seems to me to open the way to a solution of the inductive 
problem. 

The situation is obscured by some ambiguity in the word “possible.” 
We have to consider first objective possibility; by this term w’e mean cases 
in which an event sometimes happens. For instance, we say it is pos- 
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sible that it will rain tomorrow, and mean by this that there are summer 
days on which it rains. Besides this, there is what we might call epistemic 
possibility y i.e., the case that we know the objective possibility. Whereas 
the terms ‘‘objective possibility” and “objective impossibility” form a com- 
plete disjunction, the epistemic terms lead to a trichotomy: either we 
know the possibility of an event, or we know the impossibility, or we do 
not know anything about the possibility or impossibility. Thus “not im- 
possible” in the epistemic sense is not equivalent to “possible”; it would 
include the case of indeterminacy. Sometimes, however, we understand by 
epistemic “possibility” the same as the epistemic “not impossible,” that is, 
we include the case of indeterminacy into the term “possible.” I think 
that if somebody insists that a justification should include a demonstration 
of the possibility of success he means “possibility” in this sense. If this is 
meant I would, of course, agree with such a postulate. It is clear that in 
this sense success of the inductive procedure is possible. 

I turn now to a consideration of condition c. Miss Creed is certainly 
right in saying that if we speak of the justification of a means, or pro- 
cedure, this justification is conditional in so far as it refers to a certain aim. 
If somebody does not want the aim in question an application of the 
means by him would not be justified. But it would mean misunderstanding 
my theory of induction if it is said that for a justification I should have to 
prove condition c, or c\ both of which certainly are synthetic proposi- 
tions of a psychological content. It is not my task to prove these proposi- 
tions; they stand in the implicans of my theorem, and all I want to main- 
tain, and need to maintain for a justification, is an implication of the form: 
if a man fulfills condition Cy or c\ i.e., if he wants to predict, he should 
make inductions. 

But apart from this easily corrigible misunderstanding I readily con- 
sent to Miss Creed’s very pertinent distinction between c and c\ between 
the case of wanting the aim in general, and wanting it in face of the more 
or less problematic chance of success. It is quite right that my implication 
presupposes c', and that c is not sufiicient. I am glad Miss Creed pointed 
this out so clearly; my writings are perhaps not clear enough on this 
point although I never wished to maintain anything else. 

It seems, however, Miss Creed considers condition c' unsatisfactory. 
She would prefer to have a method which permits us to deduce from 
This refers to the methods using the concept of “mathematical expecta- 
tion” which determine whether or not a bet is acceptable. If a is the 
amount of pleasure attached to the z\m Ay m the amount of displeasure 
combined with the application of the means My p the probability that A 
will occur if M is applied, then the mathematical theory furnishes the 
result that the bet is acceptable if the “valuational balance” 


p>a — m 
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is greater than o. This condition is easily dedudble if a means the amount 
of money to be gained in a game, m the amount of money to be paid in 
advance, i.e., the individual stake. We sometimes extend this condition 
to cases in which a and m mean emotional values, assuming that there is 
a possibility of measuring them. Only such a calculation of the valuational 
balance, so far as I see, would be considered by Miss Creed as a perfect 
justification of induction; if she denies to my theory of induction the 
predicate of justification it seems to be because I do not give an analysis 
of this kind. That is, I am invited to prove that the pleasure of successful 
prediction multiplied by the chance of success exceeds the displeasure 
of the troublesome procedure of induction. 

Now I will not deny that in some cases of volitional decisions we en- 
gage in considerations which at least qualitatively may be represented by 
the mathematical calculation described. However, such an analysis of the 
volitional decision to act is not always possible; and even if it is possible 
it mostly is not relevant. It is not possible if p is not known; thus already 
in case ly it is not possible unless we are ready to consider a as an infinite 
value which seems to me rather absurd. And if it is possible it is not relevant 
because it does not free the volitional decision from a subjective element. 
That is, instead of having in the implicans the subjective decision to act, 
we have there now the subjective constants a and m; and if a man rejects 
our suggestion to act he may always defend himself by saying that his 
emotional constants do not furnish a positive valuational balance. 

Moreover, it is very dubitable whether we are entitled to assume the 
existence of such emotional constants as a and in. Emotional values vary 
widely with the situation. The means M may appear very unpleasant to 
us if considered in isolation but if we know it is the means to reach the 
coveted aim A our dislike for M may turn into a liking for it. Any in- 
tellectual calculation of the valuational balance does violence to the actual 
psychological processes by which the volitional decision is made. What 
actually happens in most cases is that when confronted by the situation, 
we perform a decision en bloc^ i.e., we perform an act not analyzable into 
the components p, a, m. Thus Miss Creed’s condition c' is a much better 
representation of the actual situation than would be a deduction of c' 
from c. 

I may add here the remark that even if such a calculation of the valua- 
tional balance could be given, a positive value for this balance would not 
involve an obligation to act. Our man might object that he accepts a bet 
only if the valuational balance is greater than a certain valuational threshold 

This is, for instance, the practice of insurance companies which calcu- 
late the premiums so that statistical laws guarantee to them a profit Or our 
man might object that he accepts a bet only if the probability p is greater 
than a certain safety quantity s; if p is smaller than s he considers the event 
as practically impossible. The case then would be better represented by 
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case 3 in which the action is not justifiable. I think this is a principle which 
we all more or less apply because “impossible” never means for us more 
than “practically impossible.” If, for instance — to make use of Miss Creed’s 
interesting example — we refuse to recognize an obligation to comply with 
the rites of a certain church in spite of there being a slight chance of truth 
in the promise that such a behavior would lead us to eternal happiness, 
this negative decision I think is best explained by the introduction of the 
principle that a probability of so small a degree is considered as a prac- 
tical impossibility. (It follows, by the way, that cases ly, S, and 2 will 
permit a better justification than case i/?, if in the last case p is known 
to be small, knowing nothing about p is a less unfavorable situation than 
knowing that p is small.) With these considerations two further subjective 
constants t and s are introduced, which make the relation between want- 
ing the aim in general, and deciding under given conditions for an action 
in its favor, more flexible and questionable. 

On the other hand there are cases in which the calculation of the valua- 
tional balance is unnecessary because its positive value can immediately be 
asserted. This is the case if 7 n is not a displeasure but a pleasure; the sign 
of the m-ttTm m the valuational balance then would be positive. There 
are many examples of this kind. Imagine the father saying to his son: If 
you want to have a car of your own take the old car in the garage and 
repair it. The boy may be glad to have, not only a car, but also the oppor- 
tunity to repair a car. This case, I suppose, corresponds best to our actual 
behavior in face of the problem of induction. I think most of us would 
not envy the lazy man who waits until the fried pigeons fly into his 
mouth; we like to work, to try success, to gamble — at least as long as we 
like to live. I do not say this with the intention of giving an exhaustive 
psychological analysis of the decision to attempt to predict. I should have 
no objection if one should speak here of the great contribution which 
habit adds to our decision to act, for this is a point where we have left 
the logical field and are concerned with the psychological motives of our 
actions. Habit, though never a permissible argument for the choice of the 
memis of prediction, may well be accepted as the motive which determines 
the ami. Miss Creed speaks so charmingly of the “gentle force of the habit 
of induction” which leads us, instead of “an intellectual calculation of 
values”; let us consider this idea together with the joy of gambling as the 
psychological motives of our decision to act. But let us carefully dis- 
tinguish between the psychological question of the motives of our de- 
cision, and the logical question of the best means we can choose in order 
to reach the aim of our decision. 

This logical question remains unchanged whatever may be the result of 
the psychological analysis as to the motives of our pursuit of the aim. 
Even if the application of the means M is combined, not with displeasure, 
but with pleasure, the question whether it is an appropriate means for the 
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aim A has to be decided independently of this psychological fact. M in- 
volves pleasure for us only because it is the way towards A, 

I shall summarize. The problem of the justification of induction includes 
both the question of the decision to attempt predictions and the question 
of the choice of the best means of making them. The decision on the at- 
tempt is justified if the aim is not proved to be unattainable. To demand 
more, to show that the aim will be reached with a probability p and that 
the valuational balance is positive would be equivalent to an analysis of 
the volitional decision which seems inappropriate from a psychological 
viewpoint and which would not eliminate the subjective element reap- 
pearing in the emotional constants a, s. I therefore can not consider 
such an analysis as necessary for a justification; a decision en bloc is per- 
missible in the implicans of our proof. The word “justification” is chosen 
with the very intention of indicating the subjective element; otherwise 
we should speak of a demonstration of an obligation to pursue the aim. 
Only when we turn to the second point are we confronted by a problem 
free from subjective elements, as the question of the choice of the best 
means is purely logical. Justification of the choice of the means is there- 
fore equivalent to the logical demonstration that the means is the best we 
have. If this proof is given the problem of justification is solved, since it 
is obvious that the first condition, the lack of a disproof of the possibility 
of success, is fulfilled. 



The Two Concepts of Probability ^ 

RUDOLF CARNAP 


L THE PROBLEM OF PROBABILITY 

The problem of probability may be regarded as the task of finding an 
adequate definition of the concept of probability that can provide a basis 
for a theory of probability. This task is not one of defining a new concept 
but rather of redefining an old one. Thus we have here an instance of that 
kind of problem — often important in the development of science and 
mathematics — where a concept already in use is to be made more exact 
or, rather, is to be replaced by a more exact new concept. Let us call these 
problems (in an adaptation of the terminology of Kant and Husserl) prob- 
lems of explication; in each case of an explication, we call the old con- 
cept, used in a more or less vague way either in every-day language or in 
an earlier stage of scientific language, the explicandum; the new, more 
exact concept which is proposed to take the place of the old one the ex- 
plicatum. Thus, for instance, the definition of the cardinal number three 
by Frege and Russell as the class of all triples was meant as an explica- 
tion; the explicandum was the ordinary meaning of the word ‘three’ as it 
appears in every-day life and in science; the concept of the class of all 
triples (defined not by means of the word ‘triple’ but with the help of 
existential quantifiers and the sign of identity) was proposed as an ex- 
piicatum for the explicandum mentioned. 

Using these terms, we may say that the problem of probability is the 
problem of finding an adequate explication of the word ‘probability’ in 
its ordinary meaning, or in one of its meanings if there are several. 

11 . THE LOGICAL CONCEPTS OF CONFIRMATION 

In the preparation for our subsequent discussion of the problem of 
probability, let us examine some concepts which are connected with the 
scientific procedure of confirming or disconfirming hypotheses on the basis 
of results found by observation. 

The procedure of confirmation is a complex one consisting of com- 
ponents of different kinds. In the present discussion, we shall be con- 
cerned only with what may be called the logical side of confirmation, 

* Reprinted by kind permission of the author and the editors from Fhilosophy and 
Phenomenological Research^ 5, 1945. 
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namely', with certain logical relations between sentences (or propositions 
expressed by these sentences). Within the procedure of confirmation, 
these relations are of interest to the scientist, for instance, in the following 
situation: He intends to examine a certain hypothesis h; he makes many 
observations of particular events which he regards as relevant for judging 
the hypothesis h; he formulates this evidence, the results of all observations 
made, or as many of them as are relevant, in a report e, wdiich is a long 
sentence. Then he tries to decide whether and to w'hat degree the hy- 
pothesis h is confirmed by the observational evidence e. It is with this 
decision alone that we shall be concerned. Once the hypothesis is formu- 
lated by h and the observational results by” then this question as to 
whether and how much h is confirmed by e can be answered merely by 
a logical analysis of h and e and their relations. Therefore the question is 
a logical one. It is not a question of fact in the sense that knowledge of 
empirical fact is required to find the answer. Although the sentences h and 
e under consideration do themselves certainly refer to facts, nevertheless 
once h and e are given, the question of confirmation requires only that we 
are able to understand them, i.e., grasp their meanings, and to discover 
certain relations which are based upon their meanings. If by semantics ^ 
we understand the theory of the meanings of expressions, and especially of 
sentences, in a language then the relations to be studied between h and 
e may be regarded as semantical. 

The question of confirmation in which we are here interested has just 
been characterized as a logical question. In order to avoid misunderstand- 
ing, a qualification should be made. The question at issue does not belong 
to deductive but to inductive logic. Both branches of logic have this in 
common: solutions of their problems do not require factual knowledge 
but only analysis of meaning. Therefore, both parts of logic (if formulated 
with respect to sentences rather than to propositions) belong to semantics. 
This similarity makes it possible to explain the logical character of the re- 
lations of confirmation by an analogy with a more familiar relation in 
deductive logic, viz., the relation of logical consequence or its converse, 
the relation of L-implication (i.e., logical implication or entailment in dis- 
tinction to material implication). Let i be the sentence ‘all men are mortal, 
and Socrates is a man,’ and j the sentence ‘Socrates is mortal.’ Both i and 
j have factual content. But in order to decide whether i L-impIies j, we 
need no factual knowledge, we need not know whether i is true or false, 
whether j is true or false, whether anybody believes in i, and if so, on 
what basis. All that is required is a logical analysis of the meanings of the 
two sentences. Analogously, to decide to what degree h is confirmed 
by e — a question in logic, but here in inductive, not in deductive, logic 

1 Compare Alfred Tarski, “The Semantic Conception of Truth and the Foundations 
of Semantics”, Philosophy and Pheno?ne?iological Research^ 4, 1944, pp. 341-376 [pp. 
52-83 in the present collection]; and R. Carnap, Introduction to Semantics^ 1942. 
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— ^we need not know whether e is true or false, whether h is true or false, 
whether anybody believes in e, and, if so, whether on the basis of observa- 
tion or of imagination or of anything else. All we need is a logical analysis 
of the meanings of the two sentences. For this reason we call our problem 
the logical or semantical problem of confirmation, in distinction to what 
might be called the methodological problems of confirmation, e.g., how 
best to construct and arrange an apparatus for certain experiments in order 
to test a given hypothesis, how to carry out the experiments, how to ob- 
serve the results, etc. 

We may distinguish three logical concepts of confirmation, concepts 
which have to do with the logical side only of the problem of confirma- 
tion. They are all logical and hence semantical concepts. They apply to 
two sentences, which we call hypothesis and evidence and which in our 
example were designated by “A)” and “e” respectively. Although the basis 
is usually an observational report, as in the application sketched above, 
and the hypothesis a law or a prediction, we shall not restrict our concepts 
of confirmation to any particular content or form of the two sentences. 
We distinguish the positive, the comparative, and the metrical concepts of 
confirmation in the following way. 

(i) The positive concept of confimation is that relation between two 
sentences h and e which is usually expressed by sentences of the following 
forms: 

is confirmed by eP 
‘7:? is supported by eP 

gives some (positive) evidence for hP 
^^e is evidence substantiating ( or corroborating) the assumption of hP 

Here e is ordinarily, as in the previous example, an observational report, 
but may also refer to particular states of affairs not yet known but merely 
assumed, and may even include assumed laws; h is usually a statement about 
an unknown state of affairs, e.g., a prediction, or it may be a law or any 
other hypothesis. It is clear that this concept of confirmation is a relation 
between two sentences, not a property of one of them. Customary formu- 
lations which mention only the hypothesis are obviously elliptical; the 
basis is tacitly understood. For instance, when a physicist says: “This 
hypothesis is well confirmed,” he means “. . . on the evidence of the ob- 
servational results known today to physicists.” 

(ii) The comparative (or topological) concept of confirmation is usu- 
ally expressed in sentences of the following forms {a), (i), {c), or similar 
ones. 

{a) is more strongly confirmed (or supported, substantiated, corrobo- 
rated etc.) by e than h' by e'P 

Here we have a tetradic relation between four sentences. In general. 



THE TWO CONCEPTS OF PROBABILITY 333 

the two hypotheses h and V are different from one another, and likewise 
the two evidences e and e\ Some scientists will perhaps doubt w’hether a 
comparison of this most general form is possible, and may, perhaps, re- 
strict the application of the comparative concept only to those situations 
where two evidences are compared with respect to the same hypothesis 
[example (Z?)], or where two hypotheses are examined with respect to 
one evidence [example (c)]. In either case the comparative concept is 
a triadic relation between three sentences. 

{b) “The general theory of relativity is more highly confirmed by the 
results of laboratory experiments and astronomical observations known 
today than by those known in 1905.’' 

{c) “The optical phenomena available to physicists in the 19th century 
w^ere more adequately explained by the wave theory of light than by the 
corpuscular theory; in other words, they gave stronger support to the 
former theory than to the latter.” 

(iii) The metrical (or quantitative) coticept of confrviation^ the con- 
cept of degree of confirmation. Opinion seems divided as to whether or not 
a concept of this kind ever occurs in the customary talk of scientists, that 
is to say, whether they ever assign a numerical value to the degree to which 
a hypothesis is supported by given observational material or w’hether they 
use only positive and comparative concepts of confirmation. For the 
present discussion, we leave this question open; even if the latter w^ere 
the case, an attempt to find a metrical explicatum for the comparative 
explicandum would be worth w’hile. (This would be analogous to many 
other cases of scientific explication, to the introduction, for example, of 
the metrical explicatum “temperature” for the comparative explicandum 
‘warmer’, or of the metrical explicatum ‘I.Q.’ for the comparative ex- 
plicandum ‘higher intelligence’.) 

III. THE TWO CONCEPTS OF PROBABILITY 

The history of the theory of probability is the history of attempts to 
find an explication for the pre-scientific concept of probability. The 
number of solutions which have been proposed for this problem in the 
course of its historical development is rather large. The differences, though 
sometimes slight, are in many cases considerable. To bring some order 
into the bewildering multiplicity, several attempts have been made to 
arrange the many solutions into a few groups. The following is a simple 
and plausible classification of the various conceptions of probability into 
three groups: ^ (i) the classical conception, originated by Jacob Bernoulli 
and Laplace, and represented by their followers in various forms; here, 
probability is defined as the ratio of the number of favorable cases to 

2 See Ernest Nagel, “Principles of the Theory of Probability’’ ^International Ency- 
clopedia of Unified Scteizce, Vol. I, 1939, No. 6). 
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the number of all possible cases; (ii) the conception of probability as a 
certain objective logical relation between propositions (or sentences); 
the chief representatives of this conception are Keynes ® and Jeffreys; ^ 
(iii) the conception of probability as relative frequency, developed most 
completely by von Mises ® and Reichenbach.® 

In this paper, a discussion of these various conceptions is not intended. 
While the main point of interest both for the authors and for the readers of 
the various theories of probability is normally the solutions proposed in 
those theories, we shall inspect the theories from a different point of view. 
We shall not ask what solutions the authors offer but rather which prob- 
lems the solutions are intended to solve; in other words, we shall not 
ask what explicata are proposed but rather which concepts are taken as 
explicanda. 

This question may appear superfluous, and the fact obvious that the 
explicandum for every theory of probability is the pre-scientific concept 
of probability, i.e., the meaning in which the word ‘probability’ is used in 
the pre-scientific language. Is the assumption correct, however, that there 
is only one meaning connected with the word ‘probability’ in its cus- 
tomary use, or at the least that only one meaning has been chosen by the 
authors as their explicandum? When we look at the formulations which 
the authors themselves offer in order to make clear which meanings of 
‘probability’ they intend to take as their explicanda, we find phrases as 
different as “degree of belief,” “degree of reasonable expectation,” “de- 
gree of possibility,” “degree of proximity to certainty,” “degree of par- 
tial truth,” “relative frequency,” and many others. This multiplicity of 
phrases shows that any assumption of a unique explicandum common to 
all authors is untenable. And we might even be tempted to go to the op- 
posite extreme and to conclude that the authors are dealing not with one 
but with a dozen or more different concepts. However, I believe that this 
multiplicity is misleading. It seems to me that the number of explicanda 
in all the various theories of probability is neither just one nor about a 
dozen, but in all essential respects — cleaving aside slight variations — ^very 
few, and chiefly two. In the following discussion we shall use subscripts 
in order to distinguish these two meanings of the term ‘probability’ from 
which most of the various theories of probability start; we are, of course, 
distinguishing between two explicanda and not between the various ex- 
plicata offered by these theories, whose number is much greater. The 
two concepts are: (i) probability^ = degree of confirmation; (ii) prob- 
ability^ = relative frequency in the long run. Strictly speaking, there are 
two groups of concepts, since both for (i) and for (ii) there is a positive, 

® John Maynard Keynes, A Treatise on Frobability, 1921. 

^Harold Jeffreys, Theory of Frob ability ^ 1939. 

® Richard yon Mises, Frobability^ Statistics^ and Truth (orig. 1928), 1939. 

« Hans Reichenbach, Wahrschetnlicbkeitslehre, 1935. 
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a comparative, and a metrical concept; however, for our discussion, we 
may leave aside these distinctions. 

Let me emphasize again that the distinction made here refers to two 
explicanda, not to two explicata. That there is more than one explicatum 
is obvious; and indeed, their number is much larger than two. But most 
investigators in the field of probability apparently believe that all the 
various theories of probability are intended to solve the same problem and 
hence that any two theories which differ fundamentally from one another 
are incompatible. Consequently we find that most representatives of the 
frequency conception of probability reject all other theories; and, vice 
versa, that the frequency conception is rejected by most of the authors of 
other theories. These mutual rejections are often formulated in rather 
strong terms. This whole controversy seems to me futile and unnecessary. 
The two sides start from different explicanda, and both are right in main- 
taining the scientific importance of the concepts chosen by them as ex- 
plicanda — a fact which does not, however, imply that on either side all 
authors have been equally successful in constructing a satisfactory ex- 
plicatum. On the other hand, both sides are wrong in most of their polemic 
assertions against the other side. 

A few examples may show how much of the futile controversy between 
representatives of different conceptions of probability is due to the blind- 
ness on both sides with respect to the existence and importance of the 
probability concept on the other side. We take as examples a prominent 
contemporary representative of each conception: von Mises, who con- 
structed the first complete theory based on the frequency conception, and 
Jeffreys, who constructed the most advanced theory based on probabilityi. 
Von Mises ^ seems to believe that probability2 is the only basis of the Cal- 
culus of Probability. To speak of the probability of the death of a certain 
individual seems to him meaningless. Any use of the term “probability” 
in everyday life other than in the statistical sense of probabilityo has in 
his view nothing to do with the Calculus of Probability and cannot take 
numerical values. That he regards Keynes’ conception of probability as 
thoroughly subjectivistic ^ indicates clearly his misunderstanding. 

On the other hand, we find Jeffreys similarly blind in the other direction. 
Having laid down certain requirements which every theory of probability 
(and that means for him probability! ) should fulfill, he then rejects all 
frequency theories, that is, theories of probabilityg, because they do not 
fulfill his requirements. Thus he says: ® “No ‘objective definition of prob- 
ability in terms of actual or possible observations ... is admissible, be- 
cause the results of observations are initially unknown and, consequently, 
we could not know the fundamental principles of the theory and would 

7 Op. cit.^ First Lecture. 

« Op. cit.y Third Lecture. 

«Op. cit.^ p. II. 
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have no starting point. He even goes so far as to say that “in practice, no 
statistician ever uses a frequency definition, but that all use the notion of 
degree of reasonable belief, usually without ever noticing that they are 
using it.”i° While von Mises’ concern with explicating the empirical 
concept of probabilityo by the limit of relative frequency in an infinite 
sequence has led him to apply the term “probability” only in cases where 
such a limit exists, Jeffreys misunderstands his procedure completely and 
accuses the empiricist von Mises of apriorism: “The existence of the limit 
is taken as a postulate by von Mises. . . . The postulate is an a priori 
statement about possible experiments and is in itself objectionable.” 
Thus we find this situation: von Mises and Jeffreys both assert that there 
is only one concept of probability that is of scientific importance and 
that can be taken as the basis of the Calculus of Probability. The first main- 
tains that this concept is probabilityg and certainly not anything like prob- 
abilityi; the second puts it just the other way round; and neither has any- 
thing but ironical remarks for the concept proposed by the other. 

When we criticize the theory of probability proposed by an author, we 
must clearly distinguish between a rejection of his explicatum and a re- 
jection of his explicandum. The second by no means follows from the 
first. Donald Williams, in his paper in this symposium,^^ raises serious 
objections against the frequency theory of probability, especially in von 
Mises’ form. The chief objection is that von Mises’ explicatum for prob- 
ability, viz., the limit of the relative frequency in an infinite sequence of 
events with a random distribution, is not accessible to empirical confirma- 
tion — unless it be supplemented by a theory of inductive probability, a 
procedure explicitly rejected by von Mises. I think Williams is right in this 
objection. This, however, means merely that the concept proposed by 
von Mises is not yet an adequate explicatum. On the other hand, I believe 
the frequentists are right in the assertion that their explicandum, viz., the 
statistical concept of probability 2, plays an important role in all branches 
of empirical science and especially in modern physics, and that therefore 
the task of explicating this concept is of great importance for science. 

It would likewise be unjustified to reject the concept of probability! 
as an explicandum merely because the attempts so far made at an explica- 
tion are not yet quite satisfactory. It must be admitted that the classical 
Laplacean definition is untenable. It defines probability as the ratio of the 
number of favorable cases to the total number of equipossible cases, where 
equipossibility is determined by the principle of insufficient reason (or in- 
difference). This definition is in certain cases inapplicable, in other cases 
it yields inadequate values, and in some cases it leads even to contra- 
il Op. ctt., p. 300. 

11 Op. cit., p. 304. 

12 “On the Derivation of Probabilities from Frequencies”, Fhilosopby and Pheno7n- 
enological Research, 5, 1945. 
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dictions, because for any given proposition there are, in general, several 
ways of analyzing it as a disjunction of other, logically exclusive, proposi- 
tions.^® Modern authors, especially Keynes, Jeffreys, and Hosiasson,^^ 
proceed more cautiously, but at the price of restricting themselves to 
axiom systems which are rather weak and hence far from constituting an 
explicit definition. I have made an attempt to formulate an explicit defini- 
tion of the concept of degree of confirmation (with numerical values) 
as an explicatum for probability^, and to construct a system of metrical 
inductive logic based on that definition.^® No matter whether this first at- 
tempt at an explication with the help of the methods of modern logic and 
in particular those of semantics will turn out to be satisfactory or not, I 
think there is no reason for doubting that an adequate explication will be 
developed in time through further attempts. 

The distinction between the two concepts which serve as explicanda 
is often overlooked on both sides. This is primarily due to the unfortunate 
fact that both concepts are designated by the same familiar, but ambiguous 
word ‘probability’. Although many languages contain two words (e.g., 
English ‘probable’ and ‘likely’, Latin "probabilis' and ^verisimilis\ French 
‘probable^ and ^vrciise7nblable'), these words seem in most cases to be used 
in about the same way or at any rate not to correspond to the two concepts 
we have distinguished. Some authors (e.g., C. S. Peirce and R. A. Fisher) 
have suggested utilizing the pluralitj?" of available words for the distinction 
of certain concepts (different from our distinction); however, the pro- 
posals were made in an artificial way, without relation to the customary 
meanings of the words. The same would hold if we wxre to use the wo 
words for our two concepts; therefore we prefer to use subscripts as in- 
dicated above. 

Probability!, in other words, the logical concept of confirmation in its 
different forms (positive, comparative, and metrical), has been explained 
in the preceding section. A brief explanation may here be given of prob- 
ability 2, merely to make clear its distinction from probability!. A typical 
example of the use of this concept is the following statement: The prob- 
abilitys of casting an ace with this die is i/6.” Statements of this form refer 
to two properties (or classes) of events: (i) the reference property 
here the property of being a throw with this die; (ii) the specific prop- 

3-3 Williams’ indications {op. cit., pp. 450 and 469) to the effect that he intends to 
maintain Laplace’s definition even in a simplified form and without the principle o in- 
difference arc rather puzzling. We have to wait for the full formulation of his solution, 
which his present paper does not yet give iop^. ctt., p. 481), in order to see how it over- 
comes the well-known difficulties of Laplace’s definition. , . r. / ; t 

i^Janina Hosiasson-Lindenbaum, “On Confirmation”, Journal of Sy^nbohc Logic, 

Vol. V, 1940, pp. 133-148. ^ 

15 A book exhibiting this system is in preparation. The present paper is a modified 
version of a chapter of the book. The definition is explained and some of the theorems 
of my system of inductive logic are summarized in the paper On Inductive Logic , 
which will appear in Philosophy of Science, Voi. XII, i945* 
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erty M^, here the property of being a throw with any die resulting in an 
ace. The statement says that the probabilitya of with respect to 
is 1/6. The statement is tested by statistical investigations. A sufficiently 
long series of, say, n throws of the die in question is made, and the num- 
ber ?;2 of these throws which yield an ace is counted. If the relative fre- 
quency mjn of aces in this series is sufficiently close to i /6, the statement is 
regarded as confirmed. Thus, the other way round, the statement is under- 
stood as predicting that the relative frequency of aces thrown with this 
die in a sufficiently long series will be about 1/6. This formulation is ad- 
mittedly inexact, but it intends no more than to indicate the meaning of 
‘probability,’ as an explicandum. To make this concept exact is the task 
of the explication; our discussion concerns only the two explicanda. 

IV. THE LOGICAL NATURE OF THE TWO PROBABILITY CONCEPTS 

On the basis of the preceding explanations, let us now characterize the 
two probability concepts, not with respect to what they mean but merely 
with respect to their logical nature, more specifically, with respect to the 
kind of entities to which they are applied and the logical nature of the 
simplest sentences in which they are used. (Since the pre-scientific use 
of both concepts is often too vague and incomplete, e.g., because of the 
omission of the second argument [viz., the evidence or the reference class], 
we take here into consideration the more careful use by authors on prob- 
ability. However, we shall be more concerned with their general dis- 
cussions than with the details of their constructed systems.) For the sake 
of simplicity, let us consider the two concepts in their metrical forms only. 
They may be taken also in their comparative and in their positive forms 
(as explained for probability j, i.e., confirmation, in section II), and these 
other forms would show analogous differences. Probability! and prob- 
ability^, taken as metrical concepts, have the following characteristics in 
common: each of them is a function of two arguments; their values are 
real numbers belonging to the interval o to i (according to the customary 
convention, which we follow here). Their characteristic differences are 
as follows: 

I. FrobabiUty.^ (degree of confirmation). 

{a) The two arguments are variously described as events (in the literal 
sense, see below), states of affairs, circumstances, and the like. Therefore 
each argument is expressible by a declarative sentence and hence is, in 
our terminology, a proposition. Another alternative consists in taking as 
arguments the sentences expressing the propositions, describing the events, 
etc. If we choose this alternative, probability! is a semantical concept (as 
in section II). (Fundamentally it makes no great difference whether propo- 
sitions or sentences are taken as arguments; but the second method has 
certain technical advantages, and therefore we use it for our discussion.) 
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{b) A simple statement of probability 1, i.e., one attributing to two given 
arguments a particular number as value of probability^, is either L-true 
(logically true, analytic) or L-false (logically false, logically self-contra- 
dictory), hence in any case L-determinate, not factual (synthetic). There- 
fore, a statement of this kind is to be established by logical analysis alone, 
as has been explained earlier (section II). It is independent of the con- 
tingency of facts because it does not say anything about facts (although 
the two arguments do in general refer to facts). 

2. Probability 2 (relative frequency). 

(a) The two arguments are properties, kinds, classes, usually of events 
or things. [As an alternative, the predicate expressions designating the 
properties might be taken as arguments; then the concept would become 
a semantical one. In the present case, however, in distinction to (i), 
there does not seem to be any advantage in this method. On the contrary, 
it appears to be more convenient to have the probabilityg statements in the 
object language instead of the metalanguage; and it seems that all authors 
who deal with probability 2 choose this form.] 

(b) A simple statement of probabilityg is factual and empirical, it says 
something about the facts of nature, and hence must be based upon em- 
pirical procedure, the observation of relevant facts. From these simple 
statements the theorems of a mathematical theory of probabilityo must 
be clearly distinguished. The latter do not state a particular value of prob- 
abilityg but say something about connections between probabilityg values 
in a general way, usually in a conditional form (for example: “if the 
values of such and such probabilitiesg are and q2, then the value of a 
probabilitya related to the original ones in a certain way is such and such 
a function, say, product or sum, of q^^ and <gr./"). These theorems are not 
factual but L-true (analytic). Thus a theory of probability 2, e.g., the sys- 
tem constructed by von Mises or that by Reichenbach, is not of an em- 
pirical but of a logico-mathematical nature; it is a branch of mathematics, 
like arithmetic, fundamentally different from any branch of empirical 
science, e.g., physics. 

It is very important to distinguish clearly betw^een kmds of evefits 
(war, birth, death, throw of a die, throw of this die, throw of this die 
yielding an ace, etc.) and evefits (Caesar’s death, the throw of this die 
made yesterday at 10 a.m., the series of all throws of this die past and 
future). This distinction is doubly important for discussions on prob- 
ability, because one of the characteristic differences between the two 
concepts is this: the first concept refers sometimes to two events, the 
second to two kinds of events [see i {a) and 2{a)\, Many authors of prob- 
ability use the word ‘event’ (or the corresponding words ‘Ereignis’ and 
‘evenement’) when they mean to speak, not about events, but about kinds 
of events. This usage is of long standing in the literature on probability. 
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but it is very unfortunate. It has only served to reinforce the customary 
neglect of the fundamental difference between the two probability con- 
cepts which arose originally out of the ambiguous use of the word 'prob- 
ability’, and thereby to increase the general confusion in discussions on 
probability. The authors who use the term ‘event’ when they mean kinds 
of events get into trouble, of course, whenever they want to speak about 
specific events. The traditional solution is to say ‘the happenings (or 
occurrences) of a certain event’ instead of ‘the events of a certain kind’; 
sometimes the events are referred to by the term ‘single events’. But this 
phrase is rather misleading; the important difference between events and 
kinds of events is not the same as the inessential difference between single 
events (the first throw I made today with this die) and multiple or com- 
pound events (the series of all throws made with this die). Keynes, if I 
interpret him correctly, has noticed the ambiguity of the term ‘event’. 
He says that the customary use of phrases like ‘the happening of events’ 
is “vague and unambiguous,” which I suppose to be a misprint for “vague 
and ambiguous”; but he does not specify the ambiguity. He proposes to 
dispense altogether with the term ‘event’ and to use instead the term 
‘proposition’. Subsequent authors dealing with probabilityi, like Jeffreys, 
for example, have followed him in this use. 

Many authors have made a distinction between two (or sometimes 
more) kinds of probability, or between two meanings of the word ‘prob- 
ability’. Some of these distinctions are quite different from the distinction 
made here between probability^ and probability 2. For instance, a distinc- 
tion is sometimes made between mathematical probability and philo- 
sophical probability; their characteristic difference appears to be that the 
first has numerical values, the second not. However, this difference seems 
hardly essential; we find a concept with numerical values and one without, 
in other words, both a metrical and a comparative concept on either side 
of our distinction between the two fundamentally different meanings of 
‘probability’. Another distinction has been made between subjective and 
objective probability. However, I believe that practically all authors really 
have an objective concept of probability in mind, and that the appearance 
of subjectivist conceptions is in most cases caused only by occasional un- 
fortunate formulations; this will soon be discussed. 

Other distinctions which have been made are more or less similar to 
our distinction between probability! and probabilityg. For instance, Ram- 
sey says: . . the general difference of opinion betw^een statisticians 
who for the most part adopt the frequency theory of probability and 
logicians who mostly reject it renders it likely that the two schools are 
really discussing different things, and that the word ‘probability’ is used 
by logicians in one sense and by statisticians in another.” 

Op. cit.^ p. 5. 

I’^F. P. Ramsey, The Foundations of Mathematics^ 1931; see p. 157, 
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It seems that many authors have taken either probability^ or probabiiityg 
as their explicandum. I believe moreover that practically all authors on 
probability have intended one of these two concepts as their explicandum, 
despite the fact that their various explanations appear to refer to a number 
of quite different concepts. 

For one group of authors, the question of their explicandum is easily 
answered. In the case of all those who support a frequency theory of 
probability, i.e., who define their explicata in terms of relative frequency 
(as a limit or in some other way), there can be no doubt that their expli- 
candum is probability 2. Their formulations are, in general, presented in 
clear and unambiguous terms. Often they state explicitly that their ex- 
plicandum is relative frequency. And even in the cases where this is not 
done, the discussion of their explicata leaves no doubt as to what is meant 
as explicandum. 

This, however, covers only one of the various conceptions, i.e., explicata 
proposed, and only one of the many different explanations of explicanda 
which have been given and of which some examples were mentioned 
earlier. It seems clear that the other explanations do not refer to the statisti- 
cal, empirical concept of relative frequency; and I believe that practically 
all of them, in spite of their apparent dissimilarity, are intended to refer to 
probability!. Unfortunately, many of the phrases used are more mislead- 
ing than helpful in our efforts to find out w^hat their authors actually 
meant as explicandum. There is, in particular, one point on which many 
authors in discussions on probability!, or on logical problems in general, 
commit a certain typical confusion or adopt incautiously other authors’ 
formulations which are infected by this confusion. I am referring to what 
is sometimes called psychologism in logic. 

Many authors in their general remarks about the nature of (deductive) 
logic say that it has to do with ways and forms of thinking or, in more 
cautious formulations, with forms of correct or rational thinking. In 
spite of these subjectivistic formulations, we find that in practice these 
authors use an objectivistic method in solving any particular logical prob- 
lem. For instance, in order to find out whether a certain conclusion fol- 
lows from given premises, they do not in fact make psychological ex- 
periments about the thinking habits of people but rather analyze the given 
sentences and show their conceptual relations. In inductive logic or, in 
other words, the theory of probability!, we often find a similar psychol- 
ogism. Some authors, from Laplace and other representatives of the 
classical theorj’- of probability down to contemporary authors like Keynes 
and Jeffreys, use subjectivistic formulations w'hen trying to explain w^hat 
they take as their explicandum; they say that it is probability in the sense 
of degree of belief or, if they are somew'hat more cautious, degree of rea- 
sonable or justified belief. However, an analysis of the work of these au- 
thors comes to quite different results if w^e pay more attention to the 
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methods the authors actually use in solving problems of probability than 
to the general remarks in which they try to characterize their own aims 
and methods. Such an analysis, which cannot be carried out within this 
paper, shows that most and perhaps all of these authors use objectivistic 
rather than subjectivistic methods. They do not try to measure degrees 
of belief by actual, psychological experiments, but rather carry out a logi- 
cal analysis of the concepts and propositions involved. It appears, there- 
fore, that the psychologism in inductive logic is, just like that in deductive 
logic, merely a superficial feature of certain marginal formulations, while 
the core of the theories remains thoroughly objectivistic. And, further, 
It seems to me that for most of those authors who do not maintain a fre- 
quency theory, from the classical period to our time, the objective concept 
which they take as their explicandum is probability i, i.e., degree of con- 
firmation. 

V. EMPIRICISM AND THE LOGICAL CONCEPT OF PROBABILITY 

Many empiricist authors have rejected the logical concept of probabil- 
ity! as distinguished from probabilityg because they believe that its use vio- 
lates the principle of empiricism and that, therefore, probabilityo is the 
only concept admissible for empiricism and hence for science. We shall 
now examine some of the reasons given for this view. 

The concept of probability! is applied also in cases in which the hypoth- 
esis A is a prediction concerning a particular “single event,’' e.g., the pre- 
diction that it will rain tomorrow or that the next throw of this die will 
yield an ace. Some philosophers believe that an application of this kind 
violates the principle of verifiability (or confirmability). They might say, 
for example: “How can the statement ‘the probability of rain tomorrow 
on the evidence of the given meteorological observations is one-fifth’ 
be verified^ We shall observe either rain or not-rain tomorrow, but we 
shall not observe anything that can verify the value one-fifth.” This ob- 
jection, however, is based on a misconception concerning the nature of 
the probability! statement. This statement does not ascribe the probabil- 
ity! value 1/5 to tomorrow’s rain but rather to a certain logical relation 
between the prediction of rain and the meteorological report. Since the 
relation is logical, the statement is, if true, L-true; therefore it is not in 
need of verification by observation of tomorrow’s weather or of any other 
facts. 

It must be admitted that earlier authors on probability have sometimes 
made inferences which are inadmissible from the point of view of em- 
piricism. They calculated the value of a logical probability and then in- 
ferred from it a frequency, hence making an inadvertent transition from 
probability! to probability g. Their reasoning might be somewhat like this: 
“On the basis of the symmetry of this die the probability of an ace is 1/6; 
therefore, one-sixth of the throws of this die will result in an ace.” Later 
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authors have correctly criticized inferences of this kind. It is clear that 
from a probabilityj statement a statement on frequency can never be 
inferred, because the former is purely logical while the latter is factual. 
Thus the source of the mistake was the confusion of probability! with 
probabilityg. The use of probability^ statements cannot in itself violate the 
principle of empiricism so long as we remain aware of the fact that those 
statements are purely logical and hence do not allow the derivation of 
factual conclusions. 

The situation with respect to both objections just discussed may be 
clarified by a comparison with deductive logic. Let h be the sentence 
‘there will be rain tomorrow’ and j the sentence ‘there will be rain and 
wind tomorrow’. Suppose somebody makes the statement in deductive 
logic: “A follows logically from j.” Certainly nobody will accuse him of 
apriorism either for making the statement or for claiming that for its 
verification no factual knowledge is required. The statement “the proba- 
bility! of h on the evidence e is i /5” has the same general character as the 
former statement; therefore it cannot violate empiricism any more than 
the first. Both statements express a purely logical relation between two 
sentences. The difference between the two statements is merely this: while 
the first states a complete logical implication, the second states only, so to 
speak, a partial logical implication; hence, while the first belongs to de- 
ductive logic, the second belongs to inductive logic. Generally speaking, 
the assertion of purely logical sentences, whether in deductive or in in- 
ductive logic, can never violate empiricism; if they are false, they violate 
the rules of logic. The principle of empiricism can be violated only by 
the assertion of a factual (synthetic) sentence without a sufficient empirical 
foundation, or by the thesis of apriorism when it contends that for knowl- 
edge with respect to certain factual sentences no empirical foundation is 
required. 

According to Reichenbach’s view,^® the concept of logical probability 
or weight, in order to be in accord with empiricism, must be identified 
with the statistical concept of probability. If we formulate his view with 
the help of our terms with subscripts, it says that probability! is identical 
with probability 2, or, rather, with a special kind of application of it. He 
argues for this “identity conception” against any “disparity conception,” 
like the one presented in this paper, which regards the two uses of prob- 
ability’ as essentially different. Reichenbach tries to prove the identity 
conception by showing how the concept which we call probability!, even 
when applied to a “single event,” leads back to a relative frequency. I 
agree that in certain cases there is a close relationship between probability i 
and relative frequency. The decisive question is, however, the nature of 
this relationship. Let 'us consider a simple example. Let the evidence e 
say that among 30 observed things with the property 20 have been 

18 Hans Reichenbach, Experience and Frediction, 1938, see B 32-34. 
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found to have the property and hence that the relative frequency of 
Ms with respect to in the observed sample is 2/3; let e say, in addition, 
that a certain individual b not belonging to the sample is Let h be the 
prediction that b is If the degree of confirmation c is defined in a 
suitable way as an explicatum for probability 1, c{hje) will be equal or 
close to 2/3; let us assume for the sake of simplicity that c = 2/3.^® How- 
ever, the fact that, in this case, the value of c or probability^ is equal to 
a certain relative frequency by no means implies that probability^ is here 
the same as probabilitya; these two concepts remain fundamentally dif- 
ferent even in this case. This becomes clear by the following considerations 
(i) to (iv). 

(i) The ^-statement ^c{h^e) = 2/3’ does not itself state a relative fre- 
quency although the value of c which it states is calculated on the basis 
of a known relative frequency and, under our assumptions, is in this case 
exactly equal to it. A temperature is sometimes determined by the volume 
of a certain body of mercury and is, under certain conditions, equal to it; 
this, however, does not mean that temperature and volume are the same 
concept. The ^-statement, being a purely logical statement, cannot pos- 
sibly state a relative frequency for two empirical properties like and 
Such a relative frequency can be stated only by a factual sentence; in the 
example, it is stated by a part of the factual sentence e. The ^^-statement 
does not imply either e or the part of e just mentioned; it rather speaks 
about stating a logical relation between e and h. It seems to me that 
Reichenbach does not realize this fact sufficiently clearly. He feels, cor- 
rectly, that the ^r-value 2/ 3 stated in the ^r-statement is in some way based 
upon our empirical knowledge of the observed relative frequency. This 
leads him to the conception, which I regard as incorrect, that the ^-state- 
ment must be interpreted as stating the relative frequency and hence as 
being itself a factual, empirical statement. In my conception, the factual 
content concerning the observed relative frequency must be ascribed, not 
to the tr-statement, but to the evidence e referred to in the (;-statement. 

(ii) The relative frequency 2/3, which is stated in e and on which the 
value of c is based, is not at all a probabilityg. The probabilityg of 
with respect to is the relative frequency of with respect to in 
the whole sequence of relevant events. The relative frequency stated by 
€y on the other hand, is the relative frequency observed within the given 
sample. It is true that our estimate of the value of probabilityg will be 
based on the observed relative frequency in the sample. However, ob- 
servations of several samples may yield different values for the observed 
relative frequency. Therefore we cannot identify observed relative fre- 

^ According to Reichenbach’s inductive logic, in the case described = 2/3. Accord- 
mg to my inductive logic, c is close to but not exactly equal to 2/3. My reason for regard- 
ing a value of the latter kind as more adequate has been briefly indicated in the paper 
mentioned above On Inductive Logic”, § 10. For our present discussion, "we may leave 
aside this question. 
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quency with probability g, since the latter has only one value, which is 
unknown. (I am using here the customary realistic language as it is used 
in everyday life and in science, this use does not imply acceptance of 
realism as a metaphysical thesis but only of what Feigl calls “empirical 
realism.” 

(iii) As mentioned, an estimate of the probability 2, the relative fre- 
quency in the whole sequence, is based upon the observed relative fre- 
quency in the sample. I think that, in a sense, the statement ^c{h,e) = 
2/3’ itself may be interpreted as stating such an estimate; it says the same 
as: “The best estimate on the evidence e of the probability^ of M2 with 
respect to is 2/3.” If somebody should like to call this a frequency 
interpretation of probability 1, I should raise no objection. It need, how- 
ever, be noticed clearly that this interpretation identifies probabilityi not 
with probabilitya but with the best estimate of probabilitya on the evi- 
dence e; and this is something quite different. The best estimate may 
have different values for different evidences; probabilityg has only one 
value. A statement of the best estimate on a given evidence is purely logical; 
a statement of probabilityg is empirical. The reformulation of the state- 
ment on probability^ or c in terms of the best estimate of probabilityj 
may be helpful in showing the close connection between the two probabil- 
ity concepts. This formulation must, however, not be regarded as eliminat- 
ing probabilityi. The latter concept is still implicitly contained in the phrase 
“the best estimate,” which means nothing else but “the most probable 
estimate,” that is, “the estimate with the highest probabilityi.” Generally 
speaking, any estimation of the value of a physical magnitude (length, 
temperature, probability 2, etc.) on the evidence of certain observations 
or measurements is an inductive procedure and hence necessarily involves 
probabilityi, either in its metrical or in its comparative form. 

(iv) The fundamental difference between probabilityi and probabilityg 
may be further elucidated by analyzing the sense of the customary refer- 
ences to unknown probubilitiss* As we have seen under (ii), the value of 
a certain probabilitys may be unknown to us at a certain time in the sense 
that we do not possess sufficient factual information for its calculation. 
On the other hand, the value of a probabilityi for two given sentences can- 
not be unknown in the same sense. (It may, of course, be unknown in the 
sense that a certain logico-mathematical procedure has not yet been ac- 
complished, that is, in the same sense in which we say that the solution of 
a certain arithmetical problem is at present unknown to us.) In this re- 
spect also, a confusion of the two concepts of probability has sometimes 
been made in formulations of the classical theory. This theory deals, 
on the whole, with probabilityi; and the principle of indifference, one of 

20 Herbert Feigl, “Logical Empiricism”, in Twentieth Century Philosophy, ed. 
D. Runes, 1943, pp. 373-416 [pp. 3-26 in the present collection]; see pp. 390 ft. 
[pp. 15 ft. above]. 
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the cornerstones of the theory, is indeed valid to a certain limited extent 
for this concept. However, this principle is absurd for probability as 
has often been pointed out. Yet the classical authors sometimes refer to 
unknown probabilities or to the probability (or chance) of certain proba- 
bility values, e.g., in formulations of Bayes’ theorem. This would not 
be admissible for probability and I believe that here the authors in- 
advertently go over to probabilityg. Since a probabilityg value is a physi- 
cal property like a temperature, we may very well inquire into the proba- 
bility^, on a given evidence, of a certain probability 2 (as in the earlier 
example, at the end of (iii) ) . However, a question about the probabilityi of 
a probability! statement has no more point than a question about the 
probability! of the statement that 2 4 - 2 = 4 or that 2 + 2 = 5, because 
a probability! statement is, like an arithmetical statement, either L-true 
or L-false; therefore its probability with respect to any evidence, is 
either i or zero. 


VI. PROBABILITY AND TRUTH 

It is important to distinguish clearly between a concept characterizing 
a thing independently of the state of our knowledge (e.g., the concept 
'hard’) and the related concept characterizing our state of knowledge 
with respect to the thing (e.g., the concept ‘known to be hard’). It is 
true that a person will, as a rule, attribute the predicate ‘hard’ to a thing b 
only if he knows it to be hard, hence only if he is prepared to attribute to 
it also the predicate ‘known to be hard’. Nevertheless, the sentences is 
hard’ and is known to be hard’ are obviously far from meaning the 
same. One point of difference becomes evident when wx look at the sen- 
tences in their complete form; the second sentence, in distinction to the 
first (if we regard hardness as a permanent property), must be supple- 
mented by references to a person and a time point: is known to X 

at the time t to be hard’. The distinction between the two sentences be- 
comes more conspicuous if they occur within certain larger contexts. For 
example, the difference betw^een the sentences "b is not hard’ and 'b is not 
known to X at the time t to be hard’ is clear from the fact that we can 
easily imagine a situation where we would be prepared to assert the sec- 
ond but not the first. 

The distinction just explained may appear as obvious beyond any need 
of emphasis. However, a distinction of the same general form, where 
‘true’ is substituted for ‘hard’, is nevertheless often neglected by philos- 
ophers. A person will, in general, attribute the predicate ‘true’ to a given 
sentence (or proposition) only if he knows it to be true, hence only if 
he is prepared to attribute to it also the predicate ‘known to be true’ or 
‘established as true’ or ‘verified’. Nevertheless ‘true’ and ‘verified (by the 
person X at the time t)’ mean quite different things; and so do ‘false’ and 
falsified’ (in the sense of ‘knowm to be false’, ‘established as false’). A 
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given sentence is often neither verified nor falsified; nevertheless it is either 
true or false, whether anybody knows it or not. (Some empiricists shy 
away from the latter formulation because they believe it to involve an 
anti-empiricist absolutism. This, however, is not the case. Empiricism ad- 
mits as meaningful any statement about unknown fact and hence also 
about unknown truth, provided only the fact or the truth is knowable^ or 
confirmable.) In this way an inadvertent confusion of ‘true’ and Verified’ 
may lead to doubts about the validity of the principle of excluded middle. 
The question of whether and to what extent a confusion of this kind has 
actually contributed to the origin of some contemporary philosophical 
doctrines rejecting that principle is hard to decide and will not be investi- 
gated here. 

A statement like ‘this thing is made of iron’ can never be verified in the 
strictest sense, i.e., definitively established as true so that no possibility 
remains of refuting it by future experience. The statement can only be 
more or less confirmed. If it is highly confirmed, that is to say, if strong 
evidence for it is found, then it is often said to be verified; but this is 
a weakened, non-absolutistic sense of the term. I think it is fair to say that 
most philosophers, and at least all empiricists, agree today that the con- 
cept ‘verified’ in its strict sense is not applicable to statements about 
physical things. Some philosophers, however, go further; they say that, 
because we can never reach absolutely certain knowledge about things, we 
ought to abandon the concept of truth. It seems to me that this view is 
due again to an unconscious confusion of ‘true’ and ‘verified’.^^ Some of 
these philosophers say that, in order to avoid absolutism, we should not 
ask whether a given statement is true but only whether it has been con- 
firmed, corroborated, or accepted by a certain person at a certain time.-^ 
Others think that ‘true’ should be abandoned in favor of ‘highly confirmed’ 
or ‘highly probable.’ Reichenbach has been led by considerations of 
this kind to the view that the values of probability (the logical concept 
of probability! ) ought to take the place of the two truth-values, truth and 
falsity, of ordinary logic, or, in other words, that probability logic is a 
multivalued logic superseding the customary two-valued logic. I agree 
with Reichenbach that here a concept referring to an absolute and unob- 
tainable maximum should be replaced by a concept referring to a high 
degree in a continuous scale. However, what is superseded by ‘highly 
probable’ or ‘confirmed to a high degree’ is the concept ‘confirmed to the 
maximum degree’ or ‘verified’, and not the concept ‘true’ 

21 1 have given earlier warnings against this confusion in “Wahrheit und Bewahrung”, 
Actes dii Congres International de Philosoplnc Sctentifique, Pans, 19^6, VoL IV, pp. 
1-6 [included, in an English translation with modifications and additions, in the present 
collection, under the title “Truth and Confirmation”]; and in Introduction to Se^nan- 
tics, p. 28. 

22 See, e.g., Otto Neurath, “Universal Jargon and Terminology”, Proceedings Aris- 
totelian Society, 1 940- 1 94 1, pp. 127-148, see esp. pp. 138 f. 

Experience and Prediction; §§ 22, 35. 
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Values of probabilitVi are fundamentally different from truth- values. 
Therefore inductive logic, although it introduces the continuous scale of 
probability^ values, remains like deductive logic two-valued. While it is 
true that to the multiplicity of probability! values in inductive logic only 
a dichotomy corresponds in deductive logic, nevertheless, this dichotomy 
is not between truth and falsity of a sentence but between L-implication 
and non-L-implication for two sentences. If, to take our previous example, 
c{h^e) = 2/3, then h is still either true or false and does not have an inter- 
mediate truth-value of 2/3. 

• * * 

It has been the chief purpose of this paper to explain and discuss the 
two concepts of probability in their role as explicanda for theories of 
probability. I think that in the present situation clarification of the ex- 
plicanda is the most urgent task. When every author has not only a clear 
understanding of his own exphcandum but also some insight into the 
existence, the importance, and the meaning of the exphcandum on the 
other side, then it will be possible for each side to concentrate entirely on 
the positive task of constructing an explication and a theory of the chosen 
explicatum without wasting energy in futile polemics against the ex- 
plicandum of the other side. 



VI 

DATA, REALITY, AND THE MIND-BODY 
PROBLEM 




Hume’s Philosophy * 

G. E. MOORE 


In both of his two books on the Human Understanding, Hume had, 
I think, one main general object. He tells us that it was his object to dis- 
cover “the extent and force of human understanding,’’ to give us “an 
exact analysis of its powers and capacity.” And w^e may, I think, express 
w^hat he meant by this in the following way. He plainly held (as we all 
do) that some men sometimes entertain opinions which they cannot know 
to be true. And he wished to point out what characteristics are possessed 
by those of our opinions which we can know to be true, with a view 
of persuading us that any opinion which does not possess any of these 
characteristics is of a kind w'hich we camiot know^ to be so. He thus 
tries to lay dowm certain rules to the effect that the only propositions w^hich 
w’'e can, any of us, know^ to be true are of certain definite kinds. It is in 
this sense, I think, that he tries to define the hmits of human understand- 
ing. 

With this object he, first of all, divides all the propositions, W'hich w^e 
can even so much as conceive, into two classes. They are all, he says, 
either propositions about “relations of ideas” or else about “matters of 
fact.” By propositions about “relations of ideas” he means such proposi- 
tions as that twice tw^o are four, or that black differs from w^hite; and 
It is, I think, easy enough to see, though by no means easy to define, what 
kind of propositions it is that he means to include in this division. They 
are, he says, the only kind of propositions with regard to w^hich we can 
have “intuitive” or “demonstrative” certainty. But the vast majority of the 
propositions in w’'hich w'e believe and which interest us most, belong to 
the other division: they are propositions about “matters of fact.” And 
these again he divides into two classes. So far as his words go, this latter 
division is between “matters of fact, beyond the present testimony of our 
senses, or the records of our memory,” on the one hand, and matters of 
fact for which we have the evidence of our memory or senses, on the 
other. But it is, I think, quite plain that these words do not represent quite 
accurately the division which he really means to make. He plainly intends 

to reckon along with facts for which we have the evidence of our senses 
o 

* Reprinted by kind permission of the author and the publishers of his Philosophical 
Studies, Kegan Paul, Trench, Trubner & Co. Ltd., London, 1922. 
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all facts for which we have the evidence of direct observation — ^such 
facts, for instance, as those which I observe when I observe that I am 
angry or afraid, and which cannot be strictly said to be apprehended by 
my senses. The division, then, which he really intends to make is (to put 
it quite strictly) into the two classes — (i) propositions which assert some 
matter of fact which I am (in the strictest sense) observing at the moment, 
or which I have so observed in the past and now remember; and (2) propo- 
sitions which assert any matter of fact which I am not now observing 
and never have observed, or, if I have, have quite forgotten. 

We have, then, the three classes — (i) propositions which assert “re- 
lations of ideas”; (2) propositions which assert “matters of fact” for which 
we have the evidence of direct observation or personal memory; (3) prop- 
ositions W'hich assert “matters of fact” for which we have not this evi- 
dence. And as regards propositions of the first two classes, Hume does not 
seem to doubt our capacity for knowledge. He does not doubt that we 
can know^ some (though, of course, not all) propositions about “rela- 
tions of ideas” to be true; he never doubts, for instance, that we can know 
that twice two are four. And he generally assumes also that each of us 
can know the truth of all propositions which merely assert some matter 
of fact which w^e ourselves are, in the strictest sense, directly observing, 
or which we have so observed and now remember. He does, indeed, in 
one place, suggest a doubt whether our memory is ever to be implicitly 
trusted, but he generally assumes that it always can. It is with regard to 
propositions of the third class that he is chiefly anxious to determine which 
of them (if any) we can know to be true and which not. In what cases 
can any man know any matter of fact which he himself has not directly 
observed.^^ It is Hume’s views on this question which form, I think, the 
main interest of his philosophy. 

He proposes, first of all, by way of answer to it, a rule which may, 1 
think, be expressed as follows: No man, he says, can ever know any mat- 
ter of fact, which he has not himself observed, unless he can know that 
it is connected by “the relation of cause and effect,” with some fact which 
he has observed. And no man can ever know that any two facts are con- 
nected by this relation, except by the help of his own past experience. 
In other words, if I am to know any fact, A, which I have not myself 
observed, my past experience must give me some foundation for the be- 
lief that A is causally connected with some fact, B, which I have observed. 
And the only kind of past experience which can give me any foundation 
for such a belief is, Hume seems to say, as follows: I must, he says, have 
found facts like A “constantly conjoined” in the past with facts like B. 
This is what he says; but we must not, I think, press his words too strictly. 
I may, for instance, know that A is probably a fact, even where the con- 
junction of facts like it with facts like B has not been quite constant. Or 
instead of observing facts like A conjoined with facts like B, I may have 
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observed a whole series of conjunctions — for instance, between A and C, 
C and D, D and E, and E and B; and such a series, however long, will do 
quite as well to establish a causal connection between A and B, as if I 
had directly observed conjunctions between A and B themselves. Such 
modifications as this, Hume would, I think, certainly allow. But, allow- 
ing for them, his principle is, I think, quite clear. I can, he holds, never 
know any fact whatever, which I have not myself observed, unless I have 
observed similar facts in the past and have observed that they were “con- 
joined’’ (directly or indirectly) with facts similar to some fact which I 
do now observe or remember. In this sense, he holds, all our knowledge 
of facts, beyond the reach of our own observation, is founded on experi- 
ence. 

This is Hume’s primary principle. But what consequences does he think 
will follow from it, as to the kind of facts, beyond our own observation, 
which we can know.^ We may, I think, distinguish three entirely different 
views as to its consequences, which he suggests in different parts of his 
work. 

In the first place, where he is specially engaged in explaining this primary 
principle, he certainly seems to suppose that all propositions of the kind, 
which we assume most universally in everyday life, may be founded on 
experience in the sense required. He supposes that w’e have this foundation 
in experience for such beliefs as that “a stone will fall, or fire burn”; that 
Julius Caesar was murdered; that the sun will rise to-morrow; that all men 
are mortal. He speaks as if experience did not merely render such beliefs 
probable, but actually proved them to be true. The “arguments from ex- 
perience” in their favour are, he says, such as “leave no room for doubt 
or opposition.” The only kinds of belief, which he definitely mentions as 
not founded on experience, are “popular superstitions” on the one hand, 
and certain religious and philosophical beliefs, on the other. He seems 
to suppose that a few (a very few) religious beliefs may, perhaps, be 
founded on experience. But as regards most of the specific doctrines of 
Christianity, for example, he seems to be clear that they are not so founded. 
The belief in miracles is not founded on experience; nor is the philo- 
sophical belief that every event is caused by the direct volition of the 
Deity. In short, it would seem, that in this doctrine that our knowledge of 
unobserved facts is confined to such as are “founded on experience,” he 
means to draw the line very much where it is drawn by the familiar doc- 
trine which is called “Agnosticism.” We can know such facts as are as- 
serted in books on “history, geography or astronomy,” or on “politics, 
physics and chemistry,” because such assertions may be “founded on ex- 
perience”; but we cannot know the greater part of the facts asserted in 
books “of divinity or school metaphysics,” because such assertions have 
no foundation in experience. 

This, I think, was clearly one of Hume’s views. He meant to fix the 
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limits of our knowledge at a point which would exclude most religious 
propositions and a great many philosophical ones, as incapable of being 
known; but which would mclude all the other kinds of propositions, which 
are most universally accepted by common-sense, as capable of being 
known. And he thought that, so far as matters of fact beyond the reach 
of our personal observation are concerned, this point coincided with that 
at which the possibility of “foundation on experience” ceases. 

But, if we turn to another part of his work, we find a very different 
view suggested. In a quite distinct section of both his books, he investi- 
gates the beliefs which we entertain concerning the existence of “ex- 
ternal objects.” And he distinguishes two different kinds of belief which 
may be held on this subject. “Almost all mankind, and philosophers them- 
selves, for the greatest part of their lives,” believe, he says, that “the very 
things they feel and see” are external objects, in the sense that they con- 
tinue to exist, even when we cease to feel or see them. Philosophers, on 
the other hand, have been led to reject this opinion and to suppose (when 
they reflect) that what we actually perceive by the senses never exists ex- 
cept when we perceive it, but that there are other external objects, which 
do exist independently of us, and which cause us to perceive what we do 
perceive. Hume investigates both of these opinions, at great length in 
the Treatise^ and much more briefly in the Enquiry^ and comes to the con- 
clusion, in both books, that neither of them can be “founded on experi- 
ence,” in the sense he has defined. As regards the first of them, the vulgar 
opinion, he does seem to admit in the Treatise that it is, in a sense, founded 
on experience; but not, he insists, in the sense defined. And he seems also 
to think that, apart from this fact, there are conclusive reasons for holding 
that the opinion cannot be true. And as regards the philosophical opinion, 
he says that any belief in external objects, which we never perceive but 
which cause our perceptions, cannot possibly be founded on experience, 
for the simple reason that if it were, we should need to have directly ob- 
served some of these objects and their “conjunction” with what we do 
perceive, which ex hypothesis we cannot have done, since we never do 
directly observe any external object. 

Hume, therefore, concludes, in this part of his work, that we cannot 
know of the existence of any “external object” whatever. And though in 
all that he says upon this subject, he is plainly thinking only of material 
objects, the principles by which he tries to prove that we cannot know 
these must, I think, prove equally well that we cannot know any “ex- 
ternal object” whatever — not even the existence of any other human mind. 
His argument is: We cannot directly observe any object whatever, ex- 
cept such as exist only when we observe them; we cannot, therefore, ob- 
serve any “constant conjunctions” except between objects of this kind: 
and hence we can have no foundation in experience for any proposition 
which asserts the existence of any other kind of object, and cannot, there- 
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fore, know any such proposition to be true. And this argument must 
plainly apply to all the feelings, thoughts and perceptions of other men just 
as much as to material objects. I can never know that any perception of 
mine, or anything which I do observe, must have been caused by any 
other man, because I can never directly observe a “constant conjunc- 
tion” betv’een any other man’s thoughts or feelings or intentions and 
anything which I directly observe: I cannot, therefore, know that any 
other man ever had any thoughts or feelings — or, in short, that any man 
beside myself ever existed. The view, therefore, which Hume suggests 
in this part of his work, flatly contradicts the view which he at first seemed 
to hold. He now” says we cannot know that a stone will fall, that fire will 
burn, or the sun will rise to-morrow. All that I can possibly know, accord- 
ing to his present principles, is that 7 shall see a stone fall, shall feel the fire 
burn, shall see the sun rise to-morrow. I cannot even know that any other 
men will see these things; for I cannot know that any other men exist. 
For the same reason, I cannot know that Julius Caesar was murdered, or 
that all men are mortal. For these are propositions asserting “external” 
facts — facts which don’t exist only at the moment when I observe them; 
and, according to his present doctrine, I cannot possibly know any such 
proposition to be true. No man, in short, can know any proposition about 
“matters of fact” to be true, except such as merely assert something about 
his ov:n states of mind, past, present or future — about these or about what 
he himself has directly observed, is observing, or will observe. 

Here, therefore, w^e have a very different view suggested, as to the limits 
of human knowledge. And even this is not all. There is yet a third view% 
inconsistent w ith both of these, which Hume suggests in some parts of his 
work. 

So far as w”e have yet seen, he has not in any way contradicted his orig- 
inal supposition that w”e can know some matters of fact, which we have 
never ourselves observed. In the second theory, w^hich I have just stated, 
he does not call in question the view that I can know all such matters of 
fact as I know to be causally connected with facts w’hich I have observed, 
nor the view that I can know some facts to be thus causally connected. 
All that he has done is to question whether I can know” any external fact 
to be causally connected with anything which I observe; he w^ould still 
allow that I may be able to know that future states of my own, or past 
states, which I have forgotten, are causally connected with those which I 
now observe or remember; and that I may know therefore, in some cases, 
what I shall experience in the future, or have experienced in the past but 
have now forgotten. But in some parts of his work he does seem to ques- 
tion whether any man can know even as much as this: he seems to ques- 
tion whether we can ever know any fact whatever to be causally connected 
with any other fact. For, after laying it down, as w^e saw above, that we 
cannot know any fact. A, to be causally connected with another, B, un- 
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less we have experienced in the past a constant conjunction between facts 
like A and facts like B, he goes on to ask what foundation we have for the 
conclusion that A and B are causally connected, even when we have in 
the past experienced a constant conjunction between them. He points 
out that from the fact that A has been constantly conjoined with B in 
the past, it does not follow that it ever will be so again. It does not follow, 
therefore, that the two really are causally connected in the sense that, 
when the one occurs, the other alnrays will occur also. And he concludes, 
for this and other reasons, that no argument can assure us that, because they 
have been constantly conjoined in the past, therefore they really are 
causally connected. What, then, he asks, is the foundation for such an 
inference? Custom^ he concludes, is the only foundation. It is nothing 
but custom which induces us to believe that, because two facts have been 
constantly conjoined on many occasions, therefore they will be so on all 
occasions. We have, therefore, no better foundation than custom for 
any conclusion whatever as to facts which we have not observed. And can 
we be said really to know any fact, for which we have no better founda- 
tion than this^ Hume himself, it must be observed, never says that we 
can’t. But he has been constantly interpreted as if the conclusion that 
we can’t really know any one fact to be causally connected with any 
other, did follow from this doctrine of his. And there is, I think, certainly 
much excuse for this interpretation in the tone in which he speaks. He 
does seem to suggest that a belief which is merely founded on custom, can 
scarcely be one which we know to be true. And, indeed, he owns himself 
that, when he considers that this is our only foundation for any such be- 
lief, he is sometimes tempted to doubt whether we do know any fact what- 
ever, except those which we directly observe. He does, therefore, at least 
suggest the view that every man’s knowledge is entirely confined to those 
facts, which he is directly observing at the moment, or which he has 
observed in the past, and now remembers. 

We see, then, that Hume suggests, at least, three entirely different views 
as to the consequences of his original doctrine. His original doctrine was 
that, as regards matters of fact beyond the reach of our own actual ob- 
servation, the knowledge of each of us is strictly limited to those for which 
we have a basis in our own experience. And his first view as to the con- 
sequences of this doctrine was that it does show us to be incapable of know- 
ing a good many religious and philosophical propositions, which many 
men have claimed that they knew; but that it by no means denies our 
capacity of knowing the vast majority of facts beyond our own observa- 
tion, which we all commonly suppose that we know. His second view, 
on the other hand, is that it cuts off at once all possibility of our knowing 
the vast majority of these facts; since he implies that we cannot have any 
basis in experience for asserting any external fact whatever — any fact, 
that is, except facts relating to our own actual past and future observations. 
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And his third view is more sceptical still, since it suggests that we cannot 
really know any fact whatever, beyond the reach of our present observa- 
tion or memory, even where we have a basis in experience for such a fact: 
it suggests that experience cannot ever let us knovo that any two things 
are causally connected, and therefore that it cannot give us knowledge of 
any fact based on this relation. 

What are we to tliink of these three views, and of the original doctrine 
from which Hume seems to infer them? 

As regards the last two views, it may perhaps be thought that they are 
too absurd to deserve any serious consideration. It is, in fact, absurd to 
suggest that I do not know any external facts w’hatever, that I do not know, 
for instance, even that there are any men beside myself. And Hume him- 
self, it might seem, does not seriously expect or wish us to accept these 
views. He points out, with regard to all such excessively sceptical opinions 
that we cannot continue to believe them for long together — that, at least, 
we cannot, for long together, avoid believing things flatly inconsistent 
with them. The philosopher may believe, when he is philosophising, that 
no man knows of the existence of any other man or of any material ob- 
ject; but at other times he will inevitably believe, as we all do, that he does 
know of the existence of this man and of that, and even of this and that 
material object. There can, therefore, be no question of making all our be- 
liefs consistent with such views as this, of never believing anything that is 
inconsistent with them. And it may, therefore, seem useless to discuss them. 
But in fact, it by no means follows that, because we are not able to adhere 
consistently to a given view, therefore that view is false, nor does it fol- 
low that we may not sincerely believe it, whenever we are philosophising, 
even though the moment we cease to philosophise, or even before, we may 
be forced to contradict it. And philosophers do, in fact, sincerely believe 
such things as this — ^things which flatly contradict the vast majority of 
the things which they believe at other times. Even Hume, I think, does 
sincerely wish to persuade us that we cannot know of the existence of ex- 
ternal material objects — that this is a philosophic truth, which we ought, 
if we can, so long as we are philosophising, to believe. Many people, I 
think, are certainly tempted, in their philosophic moments, to believe such 
things; and, since this is so, it is, I think, worth while to consider seriously 
what arguments can be brought against such views. It is worth u'hile to 
consider whether they are views which we ought to hold as philosophical 
opinions, even if it be quite certain that we shall never be able to make 
the views which we entertain at other times consistent with them. And 
it is the more worth while, because the question how we can prove or dis- 
prove such extreme views as these, has a bearing on the question how we 
can, in any case whatever, prove or disprove that we do really k7iow^ 
what we suppose ourselves to know. 

What arguments, then, are there for or against the extreme view that 
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no man can know any external fact whatever; and the still more extreme 
view that no man can know any matter of fact whatever, except those 
which he is directly observing at the moment, or has observed in the past 
and now remembers? 

It may be pointed out, in the first place, that, if these views are true, 
then at least no man can possibly know them to be so. What these views 
assert is that I cannot know any external fact whatever. It follows, there- 
fore, that I cannot know that there are any other men, beside myself, and 
that they are like me in this respect. Any philosopher who asserts positively 
that other men, equally with himself, are incapable of knowing any ex- 
ternal facts, is, in that very assertion, contradicting himself, since he im- 
plies that he does know a great many facts about the knowledge of other 
men. No one, therefore, can be entitled to assert positively that human 
knowledge is limited in this way, since, in asserting it positively, he is 
implying that his own knowledge is not so limited. It cannot be proper, 
even in our philosophic moments, to take up such an attitude as this. 

No one, therefore, can know positively that men, in general, are in- 
capable of knowing external facts. But still, although we cannot know it, 
it remains possible that the view should be a true one. Nay, more, it re- 
mains possible that a man should know that he himself is incapable of 
knowing any external facts, and that, if there are any other men whose 
faculties are only similar to his own, they also must be incapable of know- 
ing any. The argument just used obviously does not apply against such 
a position as this. It only applies against the position that men in general 
positively are incapable of knowing external facts: it does not apply against 
the position that the philosopher himself is incapable of knowing any, 
or against the position that there are possibly other men in the same case, 
and that, if their faculties are similar to the philosopher’s, they certainly 
would be in it. I do not contradict myself by maintaining positively that / 
know no external facts, though I do contradict myself if I maintain 
that I am only one among other men, and that no man knows any ex- 
ternal facts. So far, then, as Hume merely maintains that he is incapable 
of knowing any external facts, and that there may be other men like him 
in this respect, the argument just used is not valid against his position. 
Can any conclusive arguments be found against it? 

It seems to me that such a position must, in a certain sense, be quite 
incapable of disproof. So much must be granted to any sceptic who feels 
inclined to hold it. Any valid argument which can be brought against it 
must be of the nature of a petitio principii: it must beg the question at 
issue. How is the sceptic to prove to himself that he does know any ex- 
ternal facts? He can only do it by bringing forward some instance of an 
external fact, which he does know; and, in assuming that he does know 
this one, he is, of course, begging the question. It is therefore quite im- 
possible for any one to prove^ in one strict sense of the term, that he does 
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know any external facts. I can only prove that I do, by assuming that 
in some particular instance, I actually do know one. That is to say, the 
so-called proof must assume the very thing which it pretends to prove. 
The only proof that we do know external facts lies in the simple fact that 
we do know them. And the sceptic can, with perfect internal consistency, 
deny that he does know any. But it can, I think, be shown that he has no 
reason for denying it. And in particular it may, I think, be easily seen that 
the arguments which Hume uses in favour of this position have no con- 
clusive force. 

To begin with, his arguments, in both cases, depend upon the two 
original assumptions, ( i ) that we cannot know any fact, which we have 
not observed, unless we know it to be causally connected with some fact 
which we have observed, and (2) that we have no reason for assuming 
any causal connection, except where we have experienced some instances 
of conjunction between the two facts connected. And both of these as- 
sumptions may, of course, be denied. It is just as easy to deny them, as 
to deny that I do know any external facts. And, if these two assumptions 
did really lead to the conclusion that I cannot know any, it would, I 
think, be proper to deny them: w^e might fairly regard the fact that they 
led to this absurd conclusion as disproving them. But, in fact, I think it 
may be easily seen that they do not lead to it. 

Let us consider, first of all, Hume’s most sceptical argument (the argu- 
ment which he merely suggests). This argument suggests that, since our 
only reason for supposing nvo facts to be causally connected is that we 
have found them constantly conjoined in the past, and since it does not 
follow from the fact that they have been conjoined ever so many times, 
that they alToays will be so, therefore we cannot k7iov) that they always 
will be so, and hence cannot know that they are causally connected. But 
obviously the conclusion does not follow. We must, I think, grant the 
premiss that, from the fact that two things have been conjoined, no matter 
how often, it does not strictly follow that they al'ways are conjoined. But 
it by no means follows from this that w^e may not k?iow that, as a matter 
of fact, w^hen two things are conjoined sufficiently often, they are also 
al'ways conjoined. We may quite well kno'W many things which do not 
logically follow from anything else which w^e know. And so, in this case, 
we may kyionw that two things are causally connected, although this does 
not logically follow from our past experience, nor yet from anytliing else 
that we know. And, as for the contention that our belief in causal connec- 
tions is merely based on cust 07 ?i^ we may, indeed, admit that custom would 
not be a sufficient reason for concluding the belief to be true. But the mere 
fact (if it be a fact) that the belief is only caused by custom, is also no 
sufficient reason for concluding that we can not know it to be true. Cus- 
tom may produce beliefs, which we do know to be true, even though it be 
admitted that it does not necessarily produce them. 



360 DATA, REALITY, AND THE MIND-BODY PROBLEM 

And as for Hume’s argument to prove that we can never know any ex- 
ternal object to be causally connected with anything which we actually 
observe, it is, I think, obviously fallacious. In order to prove this, he has, 
as he recognises, to disprove both of two theories. He has, first of all, to 
disprove what he calls the vulgar theory — ^the theory that we can know 
the very things which we see or feel to be external objects; that is to say, 
can know that these very things exist at times when we do not observe 
them. And even here, I think, his arguments are obviously inconclusive. 
But we need not stay to consider them, because, in order to prove that we 
cannot know any external objects, he has also to disprove what he calls 
the philosophic theory— the theory that we can know things which we 
do observe, to be caused by external objects which we never observe. If, 
therefore, his attempt to disprove this theory fails, his proof that we can- 
not know any external objects also fails; and I think it is easy to see that 
his disproof does fail. It amounts merely to this: That we cannot, ex 
hypothesis ever observe these supposed external objects, and therefore can- 
not observe them to be constantly conjoined with any objects which we 
do observe. But what follows from this? His own theory about the knowl- 
edge of causal connection is not that in order to know A to be the cause 
of B, we must have observed A itself to be conjoined with B; but only 
that we must have observed objects like A to be constantly conjoined 
with objects like B. And what is to prevent an external object from being 
like some object which we have formerly observed? Suppose I have fre- 
quently observed a fact hke A to be conjoined with a fact like B: and sup- 
pose I now observe B, on an occasion when I do not observe anything 
like A. There is no reason, on Hume’s principles, why I should not con- 
clude that A does exist on this occasion, even though I do not observe it; 
and that it is, therefore, an external object. It will, of course, differ from 
any object which I have ever observed, in respect of the simple fact that it 
is not observed by me, whereas they were. There is, therefore, this one 
respect in which it must be unlike anything which I have ever observed. 
But Hume has never said anything to show that unlikeness in this single 
respect is sufficient to invalidate the inference. It may quite well be like 
objects which I have observed in all other respects; and this degree of like- 
ness may, according to his principles, be quite sufficient to justify us in 
concluding its existence. In short, when Hume argues that we cannot 
possibly learn by experience of the existence of any external objects, he is, 
I think, plainly committing the fallacy of supposing that, because we can- 
not, ex hypothesis have ever observed any object which actually is “ex- 
ternal,” therefore we can never have observed any object like an external 
one. But plainly we may have observed objects like them in all respects 
except the single one that these have been observed whereas the others 
have not. And even a less degree of likeness than this would, according 
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to his principles, be quite sufficient to justify an inference of causal con- 
nection. 

Hume does not, therefore, bring forward any arguments at all sufficient 
to prove either that he cannot know any one object to be causally con- 
nected with any other or that he cannot know any external fact. And, in- 
deed, I think it is plain that no conclusive argument could possibly be ad- 
vanced in favour of these positions. It ’would ahv’ays be at least as easy to 
deny the argument as to deny that we do know external facts We may, 
therefore, each one of us, safely conclude that we do know external facts; 
and, if we do, then there is no reason v hy we should not also know that 
other men do the same. There is no reason why \vt should not, in this 
respect, make our philosophical opinions agree with what we necessarily 
believe at other times. There is no reason w’hy I should not confidently 
assert that I do really kno'W some external facts, although I cannot prove 
the assertion except by simply assuming that I do. I am, in fact, as certain 
of this as of anything; and as reasonably certain of it. But just as I am 
certain that I do know some external facts, so I am also certain that there 
are others wffiich I do not know. And the question remains: Does the line 
between the two fall, where Hume says it falls? Is it true that the only 
external facts I know are facts for which I have a basis in my own ex- 
perience? And that I cannot know any facts w’hatever, beyond the reach 
of my own observation and memory, except those for wffiich I have such 
a basis? 

This, it seems to me, is the most serious question w’hich Hume raises. 
And it should be observed that his own attitude tow^ards it is very different 
from his attitude towards the sceptical view^s wffiich we have just been con- 
sidering. These sceptical view-s he did not expect or wish us to accept, ex- 
cept in philosophic moments. He declares that we cannot, in ordinary life, 
avoid believing things w’hich are inconsistent with them; and, in so de- 
claring, he, of course, implies incidentally that they are false: since he 
implies that he himself has a great deal of knowledge as to w’hat we can 
and cannot believe in ordinary life. But, as regards the view that our knowl- 
edge of matters of fact beyond our owm observation is entirely confined 
to such as are founded on experience, he never suggests that it is impos- 
sible that all our beliefs should be consistent with this view, and he does 
seem to think it eminently desirable that they should be. He declares that 
any assertion with regard to such matters, w^hich is not founded on experi- 
ence, can be nothing but “sophistry and illusion”; and that all books w^'kich 
are composed of such assertions should be “committed to the flames.” He 
seems, therefore, to think that here w^e really have a test by which w’e 
may determine what we should or should not believe, on all occasions: any 
view on such matters, for which wc have no foundation in experience, 
is a view which we cannot know to be even probably true, and which we 
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should never accept, if we can help it. Is there any justification for this 
strong view? 

It is, of course, abstractly possible that we do really know, without the 
help of experience, some matters of fact, which w^e never have observed. 
Just as we know matters of fact, which we have observed, without the 
need of any further evidence, and just as we know, for instance, that 
2 + 2=4, Without the need of any proof, it is possible that we may know, 
directly and immediately, without the need of any basis in experience, 
some facts which we never have observed. This is certainly possible, in 
the same sense in which it is possible that I do not really know any ex- 
ternal facts: no conclusive disproof can be brought against either posi- 
tion. We must make assumptions as to what facts we do know and do not 
know, before we can proceed to discuss whether or not all of the former 
are based on experience; and none of these assumptions can, in the last re- 
sort, be conclusively proved. We may offer one of them in proof of an- 
other; but it will always be possible to dispute the one which we offer in 
proof. But there are, in fact, certain kinds of things which we universally 
assume that we do know or do not know, just as we assume that we do 
know some external facts; and if among all the things which we know as 
certainly as this, there should turn out to be none for which we have no 
basis in experience, Hume’s view would, I think, be as fully proved as it is 
capable of being. The question is: Can it be proved in this sense? Among 
all the facts beyond our own observation, which we know most certainly, 
are there any which are certainly not based upon experience? For my part, 
I confess, I cannot feel certain what is the right answer to this question: 
I cannot tell whether Hume was right or wrong. But if he was wrong — 
if there are any matters of fact, beyond our own observation, which we 
know for certain, and which yet we know directly and immediately, with- 
out any basis in experience, we are, I think, faced with an eminently inter- 
esting problem. For it is, I think, as certain as anything can be that there 
are some kinds of facts with regard to which Hume was right — ^that there 
are some kinds of facts which we cannot know without the evidence of 
experience. I could not know, for instance, without some such evidence, 
such a fact as that Julius Caesar was murdered. For such a fact I must, 
in the first instance, have the evidence of other persons; and if I am to 
know that their evidence is trustworthy, I must have some ground in ex- 
perience for supposing it to be so. There are, therefore, some kinds of facts 
which we cannot know without the evidence of experience and observa- 
tion. And if it is to be maintained that there are others, which we can 
know without any such evidence, it ought to be pointed out exactly what 
kind of facts these are, and in what respects they differ from those which 
we cannot know without the help of experience. Hume gives us a very 
clear division of the kinds of propositions which we can know to be true. 
There are, first of all, some propositions which assert “relations of ideas”; 
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there are, secondly, propositions which assert “matters of fact” which we 
ourselves are actually observing, or have observed and now remember; 
and there are, thirdly, propositions which assert “matters of fact” which 
we have never actually observed, but for believing in which we have 
some foundation in our past observations. And it is, I think, certain that 
some propositions, which we know as certainly as we know anything, 
do belong to each of these three classes. I know, for instance, that twice 
two are four; I know by direct observation that I am now seeing these 
words, that I am wTiting, and by memory that this afternoon I saw St. 
Paul’s; and I know also that Julius Csesar w’as murdered, and I have some 
foundation in experience for this belief, though I did not myself witness 
the murder. Do any of those propositions, which we know as certainly 
as we know these and their like, not belong to either of these three classes? 
Must we add a fourth class consisting of propositions which resemble the 
two last, in respect of the fact that thty do assert “matters of fact,” but 
which differ from them, in that we know them neither by direct observa- 
tion nor by memory, nor yet as a result of previous observations? There 
may, perhaps, be such a fourth class; but, if there is, it is, I think, eminently 
desirable that it should be pointed out exactly w^hat propositions they are 
which we do know in this way; and this, so far as I know, has never yet 
been done, at all clearly, by any philosopher. 



The Refutation of Realism 


W. T. STAGE 


More than thirty years have now elapsed since Prof. Moore published 
in Mind his famous article, “The Refutation of Idealism”. Therewith the 
curtain rose upon the episode of contemporary British realism. After three 
decades perhaps the time is now ripe for the inauguration of another epi- 
sode. And it is but fitting that “The Refutation of Realism” should appear 
on the same stage as its famous predecessor. 

I shall not gird at realism because its exponents disagree among them- 
selves as to what precisely their philosophy teaches. But disagreements cer- 
tainly exist, and they make it difHcult for a would-be refuter to know 
precisely what is the proposition which he ought to refute. It is far from 
certain that all idealists would agree that the idealism which Prof. Moore 
purported to refute represented adequately, or even inadequately, their 
views. And it may be that a similar criticism will be urged by realists 
against what I shall here have to say. But I must take my courage in my 
hands. Realists, it seems to me, agree in asserting that “some entities some- 
times exist without being experienced by any finite mind”. This, at any 
rate, is the proposition which I shall undertake to refute. 

I insert the word “finite” in this formula because if I wrote “some en- 
tities exist without being experienced by any mind”, it might be objected 
that the proposition so framed would imply that some entities exist of which 
God is ignorant, if there is such a being as God, and that it is not certain 
that all realists would wish to assert this. I think that we can very well 
leave God out of the discussion. In front of me is a piece of paper. I as- 
sume that the realist believes that this paper will continue to exist when 
it is put away in my desk for the night, and when no finite mind is ex- 
periencing it. He may also believe that it will continue to exist even if 
God is not experiencing it. But he must at least assert that it will exist 
when no finite mind is experiencing it. That, I think, is essential to his 
position. And therefore to refute that proposition will be to refute realism. 
In what follows, therefore, when I speak of minds I must be understood 
as referring to finite minds. 

Possibly I shall be told that although realists probably do as a matter 
of fact believe that some entities exist unexperienced, yet this is not the 

• Reprinted by kind permission of the author and the editors from Mind, 53, 1934. 
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essence of realism. Its essence, it may be said, is the belief that the relation 
between knowledge and its object is such that the knowledge makes no 
difference to the object, so that the object might exist without being 
known, whether as a matter of fact it does so exist or not. 

But it would seem that there could be no point in asserting that entities 
might exist unexperienced, unless as a matter of fact they at least some- 
times do so exist. To prove that the universe ?night have the property X, 
if as a matter of fact the universe has no such property, w’ould seem to be 
a useless proceeding which no philosophy surely would take as its cen- 
tral contribution to truth. And I think that the only reason why realists 
are anxious to show that objects are such, and that the relation between 
knowledge and object is such, that objects might exist unexperienced, is 
that they think that this will lead on to the belief that objects actually do 
exist unexperienced. They have been anxious to prove that the existence 
of objects is not dependent on being experienced by minds because they 
wished to draw the conclusion that objects exist unexperienced. Hence I 
think that I am correct in saying that the essential proposition of realism, 
which has to be refuted, is that “some entities sometimes exist without 
being experienced by any finite mind”. 

Now, lest I should be misunderstood, I will state clearly at the outset 
that I cannot prove that no entities exist without being experienced by 
minds. For all I know completely unexperienced entities may exist, but 
what I shall assert is that we have not the slightest reason for believing 
that they do exist. And from this it will follow that the realistic position 
that they do exist is perfectly groundless and gratuitous, and one which 
ought not to be believed. It will be in exactly the same position as the 
proposition “there is a unicorn on the planet Mars”. I cannot prove that 
there is no unicorn on Mars. But since there is not the slightest reason to 
suppose that there is one, it is a proposition which ought not to be be- 
lieved. 

And still further to clarify the issue, I will say that I shall not be dis- 
cussing in this paper whether sense-objects are “mental”. My personal 
opinion is that this question is a pointless one, but that if I am forced to 
answer it with a “yes” or “no”, I should do so by saying that they are 
not mental; just as, if I were forced to answer the pointless question 
whether the mind is an elephant, I should have to answ^er that it is not 
an elephant. I will, in fact, assume for the purposes of this paper that sense- 
objects, whether they be colour patches or other sense-data, or objects, 
are not mental. My position will then be as follows: There is absolutely 
no reason for asserting that these non-mental, or physical, entities ever exist 
except when they are being experienced, and the proposition that they do 
so exist is utterly groundless and gratuitous, and one which ought not to 
be believed. 

The refutation of realism will therefore be sufSciently accomplished 
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if it can be shown that w^e do not know that any single entity exists unex- 
perienced. And that is what I shall in this paper endeavour to show. I shall 
inquire how we could possibly know that unexperienced entities exist, even 
if, as a matter of fact, they do exist. And I shall show that there is no pos- 
sible way in which we could know this, and that therefore we do not 
know it, and have no reason to believe it. 

For the sake of clearness, let us take once again the concrete example 
of the piece of paper. I am at this moment experiencing it, and at this 
moment it exists, but how can I know that it existed last night in my desk 
when, so far as I know, no mind was experiencing it? How can I know that 
it will continue to exist to-night when there is no one in the room? The 
knowledge of these alleged facts is what the realists assert that they possess. 
And the question is. Whence could such knowledge have been obtained, 
and how can it be justified^ What I assert is that it is absolutely impos- 
sible to have any such knowledge. 

There are only two ways in which it could be asserted that the ex- 
istence of any sense-object can be established. One is by sense-perception, 
the other by inference from sense-perception. I know of the existence of 
this paper nonjo because I see it. I am supposed to know of the existence of 
the other side of the moon, which no one has ever seen, by inference from 
various actual astronomical observations, that is, by inference from things 
actually experienced. There are no other ways of proving the existence of 
a sense-object. Is either of them possible in the present case? 

1. Sense-perception. I obviously cannot know by perception the exist- 
ence of the paper when no one is experiencing it. For that would be self- 
contradictory. It would amount to asserting that I can experience the 
unexperienced. 

2. bijerence. Nor is it possible to prove by inference the existence of 
the paper when no mind is experiencing it. For how can I possibly pass by 
inference from the particular fact of the existence of the paper now, when 
I am experiencing it, to the quite different particular fact of the existence 
of the paper yesterday or to-morrow, when neither I nor any other mind 
is experiencing it? Strictly speaking, the onus of proving that such an in- 
ference is impossible is not on me. The onus of proving that it is pos- 
sible is upon anyone who asserts it, and I am entitled to sit back and wait 
until someone comes forward with such an alleged proof. Many realists 
who know their business admit that no valid inference from an experienced 
to an unexperienced existence is possible. Thus Mr. Russell says, “Belief 
in the existence of things outside my own biography must, from the stand- 
point of theoretical logic, be regarded as a prejudice, not as a well- 
grounded theory.” ^ 

I might therefore adopt the strategy of masterly inaction. But I prefer 

Analysis of Mind, p. 133. 
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to carry the war into the enemy’s camp. I propose to prove that no proof 
of the existence of unexperienced objects is possible. 

It is clear in the first place that any supposed reasoning could not be 
inductive. Inductive reasoning proceeds always upon the basis that what 
has been found in certain observed cases to be true will also be true in 
unobserved cases. But there is no single case in which it has been observed 
to be true that an experienced object continues to exist when it is not be- 
ing experienced; for, by hypothesis, its existence when it is not being ex- 
perienced cannot be observed. Induction is generalisation from observed 
facts, but there is not a single case of an unexperienced existence having 
been observed on which could be based the generalisation that entities con- 
tinue to exist when no one is experiencing them. And there is likewise 
not a single known instance of the existence of an unexperienced entity 
which could lead me to have even the slightest reason for supposing that 
this paper ever did exist, or will exist, when no one is experiencing it. 

Since inductive reasoning is ruled out, the required inference, if there 
is to be an inference, must be of a formal nature. But deductive inference 
of all kinds depends upon the principle of consistency. If P =5 Q, then 
we can only prove Q, if P is admitted. From P =3 Q, therefore, all that 
can be deduced is that P and not-Q are inconsistent, and that we cannot 
hold both P and not-Q together, though we may hold either of them 
separately. 

Hence, if it is alleged that a deductive inference can be drawn from 
the existence of the paper now% when I am experiencing it, to its existence 
w^'hen no one is experiencing it, this can only mean that to assert together 
the two propositions, (i) that it exists now% and (2) that it does not exist 
w'hen no one is experiencing it, is an internally inconsistent position. But 
there is absolutely no inconsistency betw^een these two propositions. If I 
believe that nothing whatever exists or ever did or will exist, except my 
own personal sense-data, this may be a view of the universe which no one 
would ever hold, but there is absolutely nothing internally inconsistent 
in it. Therefore, no deductive inference can prove the existence of an un- 
experienced entity. Therefore, by no reasoning at all, inductive or de- 
ductive, can the existence of such an entity be proved. 

Nevertheless, arguments have been put forw’ard from time to time by 
realists which are apparently intended to prove this conclusion. I will deal 
shortly with those with which I am acquainted. I am not bound to do 
this, since I have already proved that no proof of the realists’ conclusion 
is possible. And for the same reason, if there are any arguments of this 
kind with which I am not acquainted, I am under no obligation to disprove 
them. But it will be better to meet at least the most well-known arguments. 

a. It was Mr. Perry, I believe, who invented the phrase ‘‘egocentric 
predicament”. The egocentric predicament was supposed to indicate where 
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lay a fallacy committed by idealists. It consisted in arguing from the fact 
that it is impossible to discover anything which is not known to the 
conclusion that all things are known. That any competent idealist ever 
did use such an argument may well be doubted, but I will waive that point. 
Mr. Perry’s comment was that the egocentric predicament, as employed 
by idealists, appeared to imply that from our ignorance of unexperienced 
entities we could conclude to their nonexistence, and that to do so is a 
fallacy. 

No doubt such a procedure would be a fallacy. But though Mr. Perry’s 
argument may refute a supposed idealistic argument, it does not prove any- 
thing vohatever in favour of realism. It would be a fallacy to argue that, 
because we have never observed a unicorn on Mars, therefore there is no 
unicorn there; but by pointing out this fallacy, one does not prove the 
existence of a unicorn there. And by pointing out that our ignorance of 
the existence of unexperienced entities does not prove their nonexistence, 
one does nothing whatever towards proving that unexperienced entities 
do exist. As regards the unicorn on Mars, the correct position, as far as 
logic is concerned, is obviously that if anyone asserts that there is a uni- 
corn there, the onus is on him to prove it; and that until he does prove it, 
we ought not to believe it to be true. As regards the unexperienced entities, 
the correct position, as far as logic is concerned, is that if realists assert 
their existence, the onus is on them to prove it; and that until they do 
prove it, we ought not to believe that they exist. Mr. Perry’s argument, 
therefore, proves nothing whatever in favour of realism. 

Possibly aU this is admitted and understood by realists. But there seems, 
nevertheless, to have been a tendency to think that the overthrow of the 
supposed idealistic argument was a very important matter in forwarding 
the interests of realism. To point out, therefore, that it actually accom- 
plishes nothing seems desirable. 

b. Mr. Lovejoy, in his recent book, The Revolt Against Dualism^ argues 
that we can infer, or at least render probable, the existence of things dur- 
ing interperceptual intervals by means of the law of causation. He writes, 
“The same uniform causal sequences of natural events which may be ob- 
served within experience appear to go on in the same manner when not 
experienced. You build a fire in your grate of a certain quantity of coal, 
of a certain chemical composition. Whenever you remain in the room 
there occurs a typical succession of sensible phenomena according to an 
approximately regular schedule of clock-time; in, say, half an hour the 
coal is half consumed; at the end of the hour the grate contains only ashes. 
If you build a fire of the same quantity of the same material under the 
same conditions, leave the room, and return after any given time has 
elapsed, you get approximately the same sense-experiences as you would 
have had at the corresponding moment if you had remained in the room. 
You infer, therefore, that the fire has been burning as usual during your 
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absence, and that being perceived is not a condition necessary for the oc- 
currence of the process.” ^ 

This argument is simply a petitio pimcipii. It assumes that we must be- 
lieve that the law of causality continues to operate in the universe when 
no one is observing it. But the law of causality is, it is clear, one aspect of 
the universe, the unobserved existence of which is the very thing to be 
proved. 

Why must we believe that causation continues to operate during in- 
terperceptual intervals? Obviously, the case as regards unexperienced 
processes and laws is in exactly the same position as the case regarding 
unexperienced things. Just as we cannot perceive unexperienced things, 
so we cannot perceive unexperienced processes and laws. Just as we cannot 
infer from anything which we experience the existence of unexperi- 
enced things, so we cannot infer from anything we experience the exist- 
ence of unexperienced processes and laws. There is absolutely no evi- 
dence (sense-experience) to show that the fire went on burning during 
your absence, nor is any inference to that alleged fact possible. Any sup- 
posed inference will obviously be based upon our belief that the law of 
causation operates continuously through time whether observed or un- 
observed. But this is one of the very things which has to be proved. Nor 
is there the slightest logical inconsistency in believing that, when you first 
observe the phenomena, unburnt coal existed, that there follov^ed an in- 
terval in which nothing existed, not even a law, and that at the end of the 
interval ashes began to exist. 

No doubt this sounds very absurd and contrary to what we usually 
believe, but that is nothing to the point. We usually believe that things go 
on existing when no one is aware of them. But if we are enquiring how 
this can be proved, we must, of course, begin from the position that we 
do not know it, and therefore that it might not be true. 

c. The distinction between sense-data and our awareness of them, which 
was first emphasized, so far as I know, by Prof. Moore, has been made the 
basis of an argument in favour of realism. Green, it is said, is not the same 
thing as awareness of green. For if we compare a green sense-datum with 
a blue sense-datum, we find a common element, namely awareness. The 
awareness must be different from the green because awareness also exists 
in the case of aw^areness of blue, and that awareness, at any rate, is not 
green. Therefore, since green is not the same thing as awareness of green, 
green might exist without awareness. Connected with this argument, too, 
is the assertion of a special kind of relationship beuveen the awareness 
and the green. 

Possibly this argument proves that green is not “mental” I do not 
know whether it proves this or not, but the point is unimportant, since I 
have already admitted that sense-data are not “mental”. But whatever the 

^ The Revolt agamst Dualism, p. 268. 
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argument proves, it certainly does fiot prove that unexperienced entities 
exist. For suppose that it proves that green has the predicate x (which 
may be “non-mental” or “independent of mind”, or anything else you 
please), it still can only prove that green has the predicate x during the 
period when green is related to the awareness in the alleged manner, that 

is, when some mind is aware of the green. It cannot possibly prove any- 
thing about green when no mind is aware of it. Therefore, it cannot 
prove that green exists when no mind is aware of it. 

For the sake of clearness, I will put the same point in another way. Sup- 
pose we admit that green and awareness of green are two quite different 
things, and suppose we admit that the relation between them is r— which 
may stand for the special relation asserted in the argument. Now it is not 
in any way inconsistent with these admissions to hold that green begins 
to exist only when awareness of green begins to exist, and that when aware- 
ness of green ceases to exist, green ceases to exist. It may be the case that 
these two quite different things always co-exist, always accompany each 
other, and are co-terminous in the sense that they always begin and end 
simultaneously, and that while they co-exist, they have the relation r. 
And this will be so whatever the relation r may be. And not only is this 
supposition that they always co-exist not at all absurd or arbitrary. It is 
on the contrary precisely the conclusion to which such evidence as we 
possess points. For we never have evidence that green exists except when 
some mind is aware of green. And it will not be asserted that awareness of 
green exists when green does not exist. 

The argument from the distinction between green and the awareness of 

it, therefore, does nothing whatever towards proving the realist conclu- 
sion that some entities exist unexperienced. 

d. It has also been argued that if we identify a green or a square sense- 
datum with our awareness of it, then, since awareness is admittedly a state 
of mind, we shall have to admit that there exist green and square states 
of mind. 

This argument is merely intended to support the previous argument 
that a sense-datum is different from our awareness of it. And as it has 
already been shown that this proposition, even if admitted, proves noth- 
ing in favour of realism, it is not necessary to say anything further about 
the present argument. 

I will, however, add the following. It is not by any means certain, as 
is here assumed, that awareness is a state of mind, or indeed that such a 
thing as a state of mind exists. For the mind is not static. It is active. And 
what exists in it are acts of mind. Now the attention involved in being 
aware of a sense-datum is certainly an act of mind. But it is certainly argu- 
able that bare awareness of a sense-datum (if there is such a thing as bare 
awareness) would be identical with the sense-datum and would not be an 
act of mind. For such bare awareness would be purely passive. In that case. 
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the conclusion that there must exist green or square states of mind would 
not follow. 

Moreover, even if we admit that there exist green and square states of 
mind, what then? I can see no reason why we should not admit it, except 
that (i) it is an unusual and unexplored view, and (2) it seems to smack 
of materialism, although I do not believe that it does really involve ma- 
terialism. This shows that the whole argument is not really a logical argu- 
ment at all. It is merely an attempt to throw dust in our eyes by appealing 
to the popular prejudices against (i) unfamiliar views, and (2) materialism. 

It is not possible in the brief space at my disposal to make plausible 
the suggestions contained in the last two paragraphs. A full discussion 
of them would be necessary and this I have endeavoured to give else- 
where. In the present place, therefore, I must rely upon the strict logical 
position, which is, that this argument, since it is merely intended to sup- 
port argument {c) above, and since argument {c) has already been refuted, 
proves nothing in favour of realism. 

By the preceding discussion, I claim to have proved ( i ) that the exist- 
ence of an unexperienced entity cannot be known by perception, (2) that 
it cannot be known by reasoning, and (3) that the arguments commonly 
relied upon by realists to prove it are all fallacies. 

I think it is not worth while to discuss the possible suggestion that the 
arguments in favour of realism, although not proving their conclusion 
rigorously, render that conclusion probable. For what has been shown is 
that no valid reasoning of any kind can possibly exist in favour of this 
conclusion. Any conceivable reasoning intended to prove that unexperi- 
enced entities exist must, it has been shown, be totally fallacious. It cannot, 
therefore, lead even to a probable conclusion. The position, therefore, is 
that we have not even the faintest reason for believing in the existence of 
unexperienced entities. 

That this is the correct logical position seems to be dimly perceived by 
many realists themselves, for it is common among them to assert that our 
belief in unexperienced existences is a “primitive belief”, or is founded 
upon “instinctive belief”, or upon “animal faith”. This suggestion is ob- 
viously based upon the realisation that we cannot obtain a knowledge of 
unexperienced existences either from perception or from reasoning. Since 
this is so, realists are compelled to appeal to instinctive beliefs. 

Such a weak position seems hardly to require discussion. A “primitive 
belief” is merely a belief which we have held for a long time, and may 
well be false. An “instinctive belief” is in much the same case. An “instinct”, 
so far as I know, is some kind of urge to action, not an urge to believe a 
proposition. And it is therefore questionable whether there are such things 
as instinctive beliefs in any strict sense, although, of course, no one will 
deny that we have beliefs the grounds of which are only dimly, or not 
at all, perceived. Certainly the psychology of such alleged instinctive be- 
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liefs has not been adequately investigated. And certainly we have no good 
ground for supposing that an instinctive belief (if any such exists) might 
not be false. 

And if we have such an instinctive or primitive belief in unexperienced 
existences, the question must obviously be asked How, When, and Why 
such a belief arose in the course of our mental evolution. Will it be 
alleged that the amoeba has this belief.^ And if not, why and when did it 
come into existence? Or did it at some arbitrarily determined stage in 
our evolution descend suddenly upon us out of the blue sky, like the im- 
mortal soul itself^ 

Is it not obvious that to base our belief in unexperienced existences on 
such grounds is a mere gesture of despair, an admission of the bankruptcy 
of realism in its attempt to find a rational ground for our beliefs? 

Strictly speaking, I have here come to the end of my argument. I have 
refuted realism by showing that we have absolutely no good reason for 
believing in its fundamental proposition that entities exist unexperienced. 
Nothing I have said, of course, goes any distance towards proving that 
entities do not exist unexperienced. That, in my opinion, cannot be proved. 
The logically correct position is as follows. We have no reason whatever 
to believe that unexperienced entities exist. We cannot prove that they do 
not exist. The onus of proof is on those who assert that they do. There- 
fore, as such proof is impossible, the belief ought not to be entertained, 
any more than the belief that there is a unicorn on Mars ought to be en- 
tained. 

It is no part of the purpose of this essay to do more than arrive at this 
negative result. But lest it should be thought that this thinking necessarily 
leads to nothing but a negative result, or to a pure scepticism, I will indicate 
in no more than a dozen sentences that there is the possibility of a positive 
and constructive philosophy arising from it. That positive philosophy I 
have attempted to work out in detail in another place. Here, I will say 
no more than the following. Since our belief in unexperienced existences 
is not to be explained as either (i) a perception, or (2) an inference, or 
( 3 ) an “instinctive belief”, how is it to be explained? I believe that it can only 
be explained as a mental construction or fiction, a pure assumption which 
has been adopted, not because there is the slightest evidence for it, but 
solely because it simplifies our view of the universe. How it simplifies our 
view of the universe, and by what detailed steps it has arisen, I cannot 
discuss in this place. But the resulting conception is that, in the last 
analysis, nothing exists except minds and their sense-data (which are not 
“mental”), and that human minds have, out of these sense-data, slowly 
and laboriously constructed the rest of the solid universe of our knowledge. 
Unexperienced entities can only be said to exist in the sense that minds 
have chosen by means of a fiction to project them into the void of inter- 
perceptual intervals, and thus to construct or create their existence in 
imagination. 
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I 

One of the most important and most discussed problems of contem- 
porary philosophy is that of determining how psychology should be char- 
acterized in the theory of science. This problem, overflowing the limits 
of epistemological analysis and leading to heated controversy in meta- 
physics itself, is brought to a focus by the familiar disjunction, “Is psy- 
chology a natural science, or is it one of the sciences of mind and culture 
(Geistesavisseiischaften)? ” 

The present article attempts to sketch the general lines of a new analysis 
of psychology, one which makes use of rigorous logical tools, and which 
has made possible decisive advances towards the solution of the above 
problem.^ This analysis was successfully undertaken by the “Vienna Cir- 
cle” (Wmier Kreh), the members of which (M. Schlick, R. Carnap, Ph. 
Frank, O. Neurath, F. Waismann, H. Feigl, etc.) have, during the past 
ten years, developed an extremely fruitful method for the epistemological 
examination and critique of the various sciences, based in part on the 
work of L. Wittgenstein.^ We shall limit ourselves essentially to the ex- 
amination of psychology as carried out by Carnap and Neurath. 

The method characteristic of the studies of the Vienna Circle can be 
briefly defined as a logical analysts of the language of science. This method 
became possible only with the development of an extremely subtle logi- 
cal apparatus which makes use, in particular, of all the formal procedures 

• Translated from the French by W, S. and reprinted from Revue de Synthese, 1935, 
by kind permission of the author and the editors. 

now (1947) consider the type of physicaiism outlined in this paper as too re- 
strictive; the thesis that all statements of empirical science are tra 7 jslatable^ without loss 
of theoretical content, into the language of physics, should be replaced by the weaker 
assertion that all statements of empirical science are reducible to sentences in the lan- 
guage of physics, in the sense that for every empirical hypothesis, including, of course, 
those of psychology, it is possible to formulate certain test conditions in terms of 
physical concepts which refer to more or less directly observable physical attributes. 
But those test conditions are not asserted to exhaust the theoretical content of the given 
hypothesis in ail cases. 

For a more detailed development of this thesis, cf. R. Carnap, “Logical Foundations 
of the Unity of Science”, in International Encyclopedia of Unified Science ^ The Uni- 
versity of Chicago Press, Volume I, Number r (included in this volume). 

2 Tractatus Logico-PhilosophicuSj London, 192a. 
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of modern logistics.® However, in the following account, which does not 
pretend to give more than a broad orientation, we shall limit ourselves to 
the aim of bringing out the general principles of this new method, without 
making use of strictly formal procedures. 

II 

Perhaps the best way to bring out the meaning and scope of the position 
of the Vienna Circle as it relates to psychology, is to say that it is the exact 
antithesis of the current epistemological conviction that there is a funda- 
mental difference between experimental psychology, as a natural science, 
and introspective psychology — in general, between the natural sciences 
as a whole, and the sciences of mind and culture.^ The common content of 
the widely different formulae which are generally used to express this 
contention, which we reject, can be set down as follows: Apart from 
certain aspects clearly related to physiology, psychology is radically differ- 
ent, both as to subject-matter and as to method, from physics in the broad 
sense of the term. In particular, it is impossible to deal adequately with the 
subject-matter of psychology by means of physical methods. The subject- 
matter of physics includes such concepts as mass, wave length, tempera- 
ture, field intensity, etc. In developing these, physics employs its dis- 
tinctive method which makes a combined use of description and causal 
explanation. Psychology, on the other hand, has for its subject-matter 
notions which are, in a broad sense, mental. They are toto genere different 
from the concepts of physics, and the appropriate method for dealing with 
them scientifically is that of sympathetic insight, called “introspection”, 
a method which is peculiar to psychology. 

One of the essential differences between the two kinds of subject-matter, 
it is believed, consists in the fact that the objects investigated by psy- 
chology — in contradistinction to physics — possess an intrinsic meaning- 
fulness. Indeed, several proponents of this idea state that the distinctive 
method of psychology consists in “understanding the sense of significant 
structures” (smnvolle Gebilde verstehend zu erf men). Take, for exam- 
ple, the case of a man who speaks. Within the framework of physics, this 
process is considered to be completely explained once one has traced the 

^ A recent presentation of logistics, based on the fundamental work of Whitehead 
and Russell, Frincipia Mathematica, is to be found in R. Carnap, Abnss der Logistik, 
1929 (volume II of the senes, Schriften zur Wissenschaftlichen WeltauffassuTig) . It 
includes an extensive bibliography, as well as references to other logistic systems. 

^ The following are some of the principal publications of the Vienna Circle on the 
nature of psychology as a science. R. Carnap, Scheiiiprobleme in der Fhilosophie 
Das Fremdpsychische und der Reahsnmsstreit, Meiner, Leipsig, 1928; id., Der Logische 
Aufbau der Welt, Meiner, Leipsig, 1928, id., “Die Physikalische Sprache als Universal- 
sprache der Wissenschaft”, Erkenntnis, 2, 432; id.", “Psychologie in physikalischer 
Sprache”, Erkenntnis, 3, 107; id., “Ueber Protokollsaetze”, Erkenntnis, 3, 215; O. Neu- 
rath, “Protokollsaetze”, Erkenntnis, 3, 204; id., Emheitswissenschaft und Fsychologie, 
1933 (volume I of the series Einheitstoissenschaft) . See also the publications mentioned 
in the notes below. 
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movements which make up the utterance to their causes, that is to say, to 
certain physiological processes in the organism, and, in particular, to the 
central nervous system. But, it is said, this does not even broach the psy- 
chological problem. The latter begins with an understanding of what was 
said, and proceeds to integrate it into a wider context of meaning. 

It is usually this latter idea which serves as a principle for the funda- 
mental dichotomy that is introduced into the classification of the sciences. 
There is taken to be an absolutely impassable gtdf between the natural 
sciences which have a subject-matter devoid of sense and the sciences of 
mmd and culture^ which have an intrinsically meaningful subject-matter, 
the appropriate methodological instrument for the scientific study of 
which is “insight into meaning”. 


Ill 

The position in the theory of science which we have just sketched, has 
been attacked from several different points of view^® As far as psychology 
is concerned, one of the principal counter theses is that formulated by 
Behaviorism, a theory born in America shortly before the war. (In Rus- 
sia, Pavlov has developed similar ideas.) Its principal methodological postu- 
late is that a scientific psychology should limit itself to the study of the 
bodily behavior with which man and the animals respond to changes in 
their physical environment, every descriptive or explanatory step which 
makes use of such terms from introspective or “understanding” psychology 
as ‘feeling’, ‘lived experience’, ‘idea’, ‘will’, ‘intention’, ‘goal’, ‘disposition’, 
‘repression’, being proscribed as non-scientific.® We find in Behaviorism, 
consequently, an attempt to construct a scientific psychology w^hich 
would show by its success that even in psychology w^e have to do with 
purely physical processes, and that therefore there can be no impassable 
barrier betw^een psychology and physics. However, this manner of under- 
taking the critique of a scientific thesis is not completely satisfactory. It 
seems, indeed, that the soundness of the behavioristic thesis expounded 
above depends on the possibility of fulfilling the program of behavioristic 
psychology. But one cannot expect the question as to the scientific status 
of psychology to be settled by empirical research in psychology itself. 
To achieve this is rather an undertalang in epistemology. We turn, there- 
fore, to the considerations advanced by members of the Vienna Circle 
concerning this problem. 

« P. Oppenheim, for example, in his book Die Natnerliche Ordnung der Wissen- 
schaften, Fischer, Jena, 1926, opposes the view that there are fundamental differences 
between any of the different areas of science. On the analysis of “understanding ’, cf . 
M. Schlick, “Erleben, Erkennen, Metaphysik”, Kantstudien^ 31, 146, 

® For further details see the statement of one of the founders of Behaviorism: 
J. B. Watson, Bebaviorisfn, also A. A. Roback, Behaviorism and Psychology, Cam- 
bridge, 1923; and A. P. Weiss, A Theoretical Basis of Human Behavtor, 2nd ed. rev., 
Colmnbus, Ohio, Adams, 1929; see also the work by Koehler cited in footnote 10 below. 
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IV 

Before attacking the question as to whether the subject-matters of 
physics and psychology are essentially the same or different in nature, 
it is necessary first to clarify the very concept of the subject-matter of a 
science. The theoretical content of a science is to be found in propositions. 
It is necessary, therefore, to determine whether there is a fundamental 
difference between the propositions of psychology and those of physics. 
Let us therefore ask what it is which determines the content — one can 
equally well say the “meaning” — of a proposition. When, for example, do 
we know the meaning of the following statement: “Today at one o’clock, 
the temperature of such and such a place in the physics laboratory was 
23.4° centigrade”? Clearly when, and only when, we know under what 
conditions we would characterize the statement as true, and under what 
circumstances we would characterize it as false. (Needless to say, it is 
not necessary to know whether or not the statement is true.) Thus, we 
understand the meaning of the above statement since we know that it 
is true when a tube of a certain kind, filled with mercury (in short, a 
thermometer with a centigrade scale) placed at the indicated time at the 
location in question, exhibits a coincidence between the level of the mer- 
cury and the mark of the scale numbered 23.4. It is also true if in the same 
circumstances one can observe certain coincidences on another instru- 
ment called an “alcohol thermometer”; and, again, if a galvanometer con- 
nected with a thermopile shows a certain deviation when the thermopile is 
placed there at the indicated time. Finally, there is a long series of other 
possibilities which make the statement true, each of which is defined by 
a “physical test sentence”, as we should like to call it. The statement itself 
clearly affirms nothing other than this: all these physical test sentences 
obtain. (How'ever, one verifies only some of these physical test sentences, 
and then “concludes by induction” that the others obtain as well.) The 
statement, therefore, is nothing but an abbreviated formulation of all these 
test sentences. 

Before continuing the discussion, let us sum up this result as follows: 

1. A proposition that specifies the temperature at a selected point in 
space-time can be “retranslated” without change of meaning into another 
proposition — doubtlessly longer — ^in which the word “temperature” no 
longer appears. This term functions solely as an abbreviation, making pos- 
sible the concise and complete description of a state of affairs, the expres- 
sion of which would otherwise be very complicated. 

2. The example equally shows that t^wo propositiojis ‘which differ in 
formilation can nevertheless have the same meaning. A trivial example 
of a statement having the same meaning as the above would be: “Today 
at one o’clock, at such and such a location in the laboratory, the tempera- 
ture was 19.44"^ Reaumur.” 
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As a matter of fact, the preceding considerations show — and let ns set 
it down as another result — that the meaning of a proposition is established 
by the conditions of its verification. In particular, two differently formu- 
lated propositions have the same meaning or the same effective content 
when, and only when, they are both true or both false in the same condi- 
tions. Furthermore, a proposition for which one can indicate absolutely 
no conditions which would verify it, which is in principle incapable of 
confrontation with test conditions, is wholly devoid of content and with- 
out meaning. In such a case we have to do with a “pseudo-proposition’", 
that is to say, a sequence of words correctly constructed from the point 
of view of grammar, but without content, rather than with a proposition 
properly speaking.*^ 

In view of these considerations, our problem reduces to one concerning 
the difference between the circumstances which verify psychological 
propositions and those which verify the propositions of physics. Let us 
therefore examine a proposition which involves a psychological concept, 
for example: “Paul has a toothache”. What is the specific content of this 
proposition, that is to say, what are the circumstances in which it would 
be verified? It will be sufficient to indicate some test sentences which 
describe these circumstances. 

a. Paul weeps and makes gestures of such and such kinds. 

b. At the question, “What is the matter?”, Paul utters the words “I 
have a toothache”. 

c. Closer examination reveals a decayed tooth with exposed pulp. 

d. Paul’s blood pressure, digestive processes, the speed of his reac- 
tions, show such and such changes. 

e. Such and such processes occur in Paul’s central nervous system. 

This list could be expanded considerably, but it is already sufficient to 
bring out the fundamental and essential point, namely, that all the cir- 
cumstances which verify this psychological proposition are expressed by 
physical test sentences. [This is true even of test sentence b, which merely 
expresses the fact that in specified physical conditions (the propagation 
of vibrations produced in the air by the enunciation of the words, “What 
is the matter?”) there occurs in the body of the subject a certain physical 
process (speech behavior of such and such a kind).] 

The proposition in question, which is about someone’s “pain”, is there- 
fore, equally with that concerning the temperature, simply an abbre- 
viated expression of the fact that all its test sentences are verified. (Here, 
also, one verifies only some of the test sentences and then infers by way 
of induction that the others obtain as well.) It can be re-translated with- 

" Space is lacking for a further discussion of the logical form of a test sentence (re- 
cently called “protocol-propositions” by Neuraih and Carnap). On this question see 
Wittgenstein, Tractatus Logic o-Fhilosophicus, as well as the articles by Neurath and 
Carnap which have appeared in Erkenntnis (above, footnote 4 ). 
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out loss of content into a proposition which no longer involves the term 
‘‘pain”, but only physical concepts. Our analysis has consequently estab- 
lished that a certain proposition belonging to psychology has the same 
content as a proposition belonging to physics; a result which is in direct 
contradiction with the thesis that there is an impassable gulf between the 
statements of psychology and those of physics. 

The above reasoning can be applied to any psychological proposition^ 
even to those which concern, as is said, “deeper psychological strata” than 
that of our example. Thus, the assertion that Mr. Jones suffers from intense 
inferiority feelings of such and such kinds can only be confirmed or falsi- 
fied by observing Mr. Jones’ behavior in various circumstances. To this 
behavior belong all the bodily processes of Mr. Jones, and, in particular, 
his gestures, the flushing and paling of his skin, his utterances, his blood 
pressure, the events that occur in his central nervous system, etc In prac- 
tice, when one wishes to test propositions concerning what are called the 
deeper layers of the psyche, one limits oneself to the observation of ex- 
ternal bodily behavior, and, particularly, to speech movements aroused by 
certain physical stimuli (the asking of questions). But it is well known that 
experimental psychology has also developed techniques for making use of 
the subtler bodily states referred to above in order to confirm the psycho- 
logical discoveries made by cruder methods. The statement concerning 
the inferiority feelings of Mr. Jones — ^whether true or false — ^means only 
this: such and such happenings take place in Mr. Jones’ body in such and 
such circumstances. 

We shall call a proposition which can be translated without change of 
meaning into the language of physics, a “physicalistic proposition,” 
whereas we shall reserve the expression “proposition of physics” to those 
which are already formulated in the terminology of physical science. 
(Since every statement is in respect of content equivalent, or, better, 
equipollent to itself, every proposition of physics is also a physicalistic 
proposition.) The result of the preceding considerations can now be 
summed up as follows: All psychological statements ^hich are meaningful, 
that is to say, zvhich are in principle verifiable, are translatable into propo- 
sitions vohich do not involve psychological concepts, but only the concepts 
of physics. The propositions of psychology are conseque^itly physicalistic 
propositions. Psychology is an integral part of physics. If a distinction 
is drawn between psychology and the other areas of physics, it is only 
from the point of view of the practical aspects of research and the direc- 
tion of interest, rather than a matter of principle. This logical analysis, of 
which the result shows a certain affinity with the fundamental ideas of 
behaviorism, constitutes the physicalistic conception of psychology. 
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V 

It is customary to raise against the above conception the following 
fundamental objection: The physical test sentences of which you speak 
are absolutely incapable of formulating the intrinsic nature of a mental 
process; they merely describe the physical symptoms from which one 
infers, by purely psychological methods — notably that of understanding 
— the presence of a certain mental process. But it is not difficult to see that 
the use of the method of understanding or of other psychological pro- 
cedures is bound up with the existence of certain observable physical data 
concerning the subject undergoing examination. There is no psychological 
understanding that is not tied up physically in one w ay or another u ith the 
person to be understood. Let us add that, for example, in the case of the 
proposition about the inferiority complex, even the “introspective” psy- 
chologist, the psychologist who “understands,” can only confirm his con- 
jecture if the body of Mr. Jones, when placed in certain circumstances 
(most frequently, subjected to questioning), reacts in a specified manner 
(usually, by giving certain answers). Consequently, even if the proposition 
in question had to be arrived at, discovered^ by “sympathetic understand- 
ing,” the only in-^ormation it gives us is nothing more nor less than the 
following: under certain circumstances, certain specific events take place 
in the body of Mr. Jones. It is this which constitutes the meaning of the 
psychological statement. 

The further objection will perhaps be raised that men can feign. Thus, 
though a criminal at the bar may show physical symptoms of mental dis- 
order, one would nevertheless be justified in wondering whether his men- 
tal confusion was “real” or only simulated. One must note that in the case 
of the simulator, only some of the conditions are fulfilled which verify 
the statement “This man is mentally unbalanced,” those, namely, which 
are most accessible to direct observation. A more penetrating examination 
— which should in principle take into account events occurring in the cen- 
tral nervous system — ^would give a decisive answ^er; and this answer would 
in turn clearly rest on a physicalistic basis. If, at this point, one wished to 
push the objection to the point of admitting that a man could show all 
the ^^symptonts^^ of a mental disease without being “really” ill, we reply 
that it would be absurd to characterize such a man as “really normal”; 
for it is obvious that by the very nature of the hypothesis we should pos- 
sess no criterion in terms of which to distinguish this man from another 
who, while exhibiting the same bodily behavior down to the last detail, 
would “in addition” be “really ill.” (To put the point more precisely, one 
can say that this hypothesis contains a logical contradiction^ since it 
amounts to saying, “It is possible that a statement should be false even 
when the necessary and sufficient conditions of its truth are fulfilled.”) 

Once again we see clearly that the meaning of a psychological proposi- 
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tion consists merely in the function of abbreviating the description of cer- 
tain modes of physical response characteristic of the bodies of man and 
the animals. An analogy suggested by O. Neurath may be of further 
assistance in clarifying the logical function of psychological statements.® 
The complicated statements that would describe the movements of the 
hands of a watch in relation to one another, and relatively to the stars, 
are ordinarily summed up in an assertion of the following form: “This 
watch runs well (runs badly, etc.).” The term “runs” is introduced here 
as an auxiliary defined expression which makes it possible to formulate 
briefly a relatively complicated system of statements. It would thus be 
absurd to say, for example, that the movement of the hands is only a 
“physical symptom” which reveals the presence of a running which is in- 
trinsically incapable of being grasped by physical means, or to ask, if the 
watch should stop, what has become of the running of the watch. 

It is in exactly the same way that abbreviating symbols are introduced 
into the language of physics, the concept of temperature discussed above 
being an example. The system of physical test sentences exhausts the mean- 
ing of the statement concerning the temperature at a place, and one should 
not say that these sentences merely have to do with “symptoms” of the 
existence of a certain temperature. 

Our argument has shown that it is necessary to attribute to the char- 
acteristic concepts of psychology the same logical function performed 
by the concepts of “running” and of “temperature.” They do nothing 
more than make possible the succinct formulation of propositions con- 
cerning the states or processes of animal or human bodies. 

The introduction of new psychological concepts can contribute greatly 
to the progress of scientific knowledge. But it is accompanied by a danger, 
that, namely, of making an excessive and, consequently, harmful use of 
new concepts, which may result in questions and answers devoid of sense. 
This is frequently the case in metaphysics, notably with respect to the 
notions which we formulated in section II. Terms which are abbreviating 
symbols are taken to designate a special class of “psychological objects,” 
and thus one is led to ask questions about the “essence” of these objects, 
and how they differ from “physical objects.” The time-worn problem 
concerning the relation beuveen mental and physical events is also based 
on this confusion concerning the logical function of psychological con- 
cepts. Our argument, therefore, enables us to see that the psycho-physical 
problem is a pseudo-problem^ the formulation of which is based on an in- 
admissible use of scientific concepts; it is of the same logical nature as the 
question, suggested by the example above, concerning the relation of the 
running of the watch to the movement of the hands.® 

® Soziologie im Physicalismus”, ErkenfitniSy 2, 393, particularly p. 41 1, 

« Carnap, Der Logische Aufbau der Welt, pp. 231-236; Id., Scheinprobleme in der 
Fhtlosophe. See also note 4 above. 
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VI 

In order to bring out the exact status of the fundamental idea of the 
physicalistic interpretation of psychology (or logical behaviorism), we 
shall contrast it with certain theses of psychological behaviorism and of 
classical materialism, which appear to be closely related. 

1. Logical behaviorism claims neither that minds, feelings, inferiority 
complexes, voluntary actions, etc., do not exist, nor that their existence 
is in the least doubtful. It insists that the very question as to whether these 
psychological constructs really exist is already a pseudo-problem, since 
these notions in their ‘iegitimate use” appear only as abbreviations of 
physicalistic statements. Above all, one should not interpret the position 
sketched in this paper as amounting to the view that we can only know 
the “physical side” of psychological processes, and that the question as to 
whether there are mental phenomena behind the physical processes falls 
beyond the scope of science and must be left either to faith or to the 
conviction of each individual. On the contrary, the logical analyses orig- 
inating in the Vienna Circle, of which one of the consequences is the 
physicalistic analysis of psychology, teach us that every meaningful ques- 
tion is, in principle, capable of a scientific answxr. Furthermore, these 
analyses show that that which is, in the case of the mind-body problem, 
considered as an object of belief, is absolutely incapable of being expressed 
by a factual proposition. In other words, there can be no question here of 
an “article of faith.” Nothing can be an object of faith which cannot, in 
principle, be known. 

2. The thesis developed here, though related in certain ways to the 
fundamental idea of behaviorism, does not demand, as does the latter, 
that psychological research restrict itself methodologically to the study 
of the responses made by organisms to certain stimuli. It by no means 
offers a theory belonging to the domain of psychology, but rather a logi- 
cal theory about the propositions of scientific psychology. Its position is 
that the latter are without exception physicalistic statements, by what- 
ever means they may have been obtained. Consequently, it seeks to show 
that if in psychology only physicalistic statements are made, this is not a 
limitation because it is logically hnpossible to do otherwise. 

3. In order for logical behaviorism to be acceptable, it is not necessary 
that we be able to describe the physical state of a human body which is 
referred to by a certain psychological statement — for example, one deal- 
ing with someone’s feeling of pain — down to the most minute details of 
the phenomena of the central nervous system. No more does it presuppose 
a knowledge of all the physical laws governing human or animal bodily 

A careful discussion of the ideas of so-called “internal” behaviorism is to be found 
in Psychologische ProbJe?ne by W. Koehler, published by Springer, Berlin, 1933. See 
particularly the first two chapters [translated under the title Gestalt Psychology]. 
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processes; nor a fortiori is the existence of rigorously deterministic laws 
relating to these processes a necessary condition of the truth of the be- 
havioristic thesis. At no point does the above argument rest on such a con- 
crete presupposition. 


VII 

In concluding, I should like to indicate briefly the clarification brought 
to the problem of the division of the sciences into totally different areas, 
by the method of the logical analysis of scientific statements, applied above 
to the special case of the place of psychology among the sciences. The 
considerations we have advanced can be extended to the domain of so- 
ciology, taken in the broad sense as the science of historical, cultural and 
economic processes. In this way one arrives at the result that every socio- 
logical assertion which is meaningful, that is to say, in principle verifiable, 
“has as its subject-matter nothing else than the states, processes and be- 
havior of groups or of individuals (human or animal), and their responses 
to one another and to their environment,” and consequently that every 
sociological statement is a physicalistic statement. This view is character- 
ized by Neurath as the thesis of “social behaviorism,” which he adds to that 
of “individual behaviorism” which we have expounded above. Further- 
more, we can show that every proposition of what are called the “sciences 
of mind and culture” is a sociological proposition in the above sense, pro- 
vided it has genuine content. Thus we arrived at the “thesis of the unity 
of science”: 

The division of science into different areas rests exclusively on differ- 
ences in research procedures and direction of interest; one must not regard 
it as a matter of principle. On the contrary ^ all the branches of science are 
in principle of one and the same nature; they are branches of the unitary 
science^ physics. 


VIII 

The method of logical analysis which we have attempted to explicate 
in clarifying, by way of example, the propositions of psychology, leads, 
as we have been able to show only too briefly for the sciences of mind 
and culture, to a “physicalism” based on logic (Neurath) : Every proposi- 
tion of the above-mentioned disciplines^ and^ in general, of experimental 
science as a whole, which is not merely a meaningless sequence of words, 
is translatable, without change of content, into a proposition in which 
appear only physicalistic terms, and consequently is a physicalistic propo- 
sition. 

This thesis frequently encounters a strong opposition arising from the 

R. Carnap, Die Fhysikalische Sprache als Untversalsprache, p. 451. See also: O. 
Neurath, Empirische Soziologie, 1931, the fourth monograph in the series Schriften 
zur zoissenschaftliphen Weltauffassung, 
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idea that such analyses violently and considerably reduce the richness of 
the life of mind or spirit, as though the aim of the discussion were purely 
and simply to eliminate vast and important areas of experience. Such a 
conception comes from a false interpretation of physicalism, the main ele- 
ments of which we have already examined in section VII above. As a 
matter of fact, nothing can be more remote from a philosophy which has 
the methodological attitude we have characterized than the making of de- 
cisions, on its own authority, concerning the truth or falsity of particular 
scientific statements, or the desire to eliminate any matters of fact what- 
soever. The szibjecMmtter of this philosophy is limited to the form of 
scientific statements^ and the deductive relationships obtaining betvceen 
them. It is led by its analyses to the thesis of physicalism, and establishes 
on purely logical grounds that a certain class of venerable philosophical 
“problems” consists of pseudo-problems. It is certainly to the advantage 
of the progress of scientific knowledge that these imitation jewels in the 
coffer of scientific problems be known for what they are, and that the 
intellectual powers which have till now been devoted to a class of sense- 
less questions which are by their very nature insoluble, become available 
for the formulation and study of new and fruitful problems. That the 
method of logical analysis stimulates research along these lines is shown 
by the numerous publications of the Vienna Circle and those who sym- 
pathize with its general point of view (H. Reichenbach, W. Dubislav, and 
others). 

In the attitude of those who are so bitterly opposed to physicalism, an 
essential role is played by certain psychological factors relating to indi- 
viduals and groups. Thus the contrast between the concepts (Gebilde) 
developed by the psychologist, and those developed by the physicist, or, 
again, the question as to the nature of the specific subject-matter of psy- 
chology and the cultural sciences (which present the appearance of a 
search for the essence and unique laws of “objective mind”) is usually ac- 
companied by a strong emotional coloring which has come into being 
during the long historical development of the “philosophical conception 
of the world,” which was considerably less scientific than normative and 
intuitive. These emotional factors are still deeply rooted in the picture by 
which our epoch represents the world to itself. They are protected by 
certain affective dispositions which surround them like a rampart, and 
for all these reasons appear to us to have a verifiable content which a more 
penetrating analysis shows to be impossible. 

A psychological and sociological study of the causes of the appearance 
of these “concomitant factors” of the metaphysical type would take us 
beyond the limits of this study; but without tracing it back to its origins, 

120. Neurath has made interesting contnbutions along these lines in Evipirische 
Soziologie and in Soziologie im Fhysikalismus (see above note 8), as has R. Camap in 
his article “Ueberwindung der Metaphysik durch logische Analyse der Sprache,” Er~ 
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it is possible to say that if the logical analyses sketched above are correct, 
the fact that they necessitate at least a partial break ■with traditional philo- 
sophical ideas which are deeply dyed with emotion can certainly not justify 
an opposition to physicalism — at least if one admits that philosophy is to 
be something more than the expression of an individual vision of the world, 
that it aims at being a science. 

kenntnis^ 2, 219, which has been translated into French by General E. Vouillemin: 
La science et la vietaphy stque deva?2t Vanalyse logique du language. Introduction by 
Marcel Boll. Actualites sctentifiques et industrtels, Hermann, Pans, 1934, p. 45. 



Some Logical Considerations Concerning 
the Mental * 


C. I. LEWIS 


It is a conception as old as Socrates and as modern as our current logical 
analyses that the central task in philosophic discussion of any topic is to 
arrive at and elucidate a definition. That, I take it, is what is properly meant 
by a philosophic “theory”; a theory of X is a more or less elaborate defin- 
itive statement having “X” as subject, together with such exposition as 
will remove difficulties of understanding and serve to show that this defini- 
tion covers the phenomena to be taken into account. 

I fear that what this occasion calls for is such a theory of mind. But if 
so, then I am unprepared for it. I am unable to present any statement of 
the form “Mind is . . (where “is” would express the relation of 
equivalence of meaning) which would satisfy me or which I should expect 
would satisfy you. I can only put forward certain statements intended to 
formulate attributes which are essential to mind; to point to phenomena 
of which we can say, “Whatever else is or is not comprehended under 
‘mind,’ at least it is intended to include these . In particular, I shall \\ ish 
to emphasize that whatever is called “content of consciousness” is so in- 
cluded, and to consider certain consequences of that simple fact 

In so doing, however, I am aware of one danger. Confronted with prob- 
lems of analysis which there is trouble to resolve, one may sometimes cir- 
cumvent them by changing the subject. We find ourselves unprepared 
to formulate any sufficient criterion of X which precisely accords with 
what is comprehended under “X” and what excluded. But we are — ^it 
may be — prepared to elaborate systematically and ingeniously some other 
definitive statement using the same term in a somewhat diflFerent sig- 
nification; some definition of the word “X” devised with a view to 
skirting what is dark to our insight and ruling out whatever we find un- 
manageable in current usage of the term. Theories are sometimes achieved 
in this way. But this fallacy of changing the subject, I would above all else 
avoid. I can not express precisely and clearly what you and I mean by 
“mind”; but if anything I have to say should be found incompatible with 
that common meaning, then I should not wish to persist in maintaining it. 

* Reprinted by kind permission of the author and the editors from The Journal of 
Philosophy^ 38, 1941. 
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It is one such essential feature of what the word “mind” means that 
minds are private; that one’s own mind is something with which one is 
directly acquainted — nothing more so — but that the mind of another is 
something which one is unable directly to inspect. 

If that is, in fact, a required feature of what we should call “a mind,” 
then indeed it must be admitted to be a question whether minds — anything 
having this character — exist. It must also be admitted that the statement 
itself, asserting the existence of mind in this sense, might contain some irre- 
movable unclarity or some implicit inconsistency, rendering it a non- 
significant affirmation. However, any such possible doubts can, I think, 
be removed. 

But first, let us observe that if the above statement is correct, when 
measured against the intended signification of “mind,” that of itself is 
sufficient to preclude certain prevalent theories. Whatever else such 
theories may be true of or false of, as statements about what is meant by 
“mind” they are literally not pertinent. Behavioristic interpretations of 
mind are thus not pertinent, nor is any identification of mind with brain 
states or brain functionings. 

The point has been raised often enough and will not need to be elab- 
orated here. All men are directly acquainted with their own minds, but 
no one is directly acquainted with the present state of his brain. We 
know nothing about our brain states except by complicated and more or 
less uncertain inferences. And if technical difficulties of observing our 
own brains should be overcome, still the man who should be suffering pain 
and at the same time observing his own brain, would be aw’^are of two 
things, not one; and only by an inductive inference would he be led to 
suppose that the one of them had anything to do with the other. 

Sometimes when such arguments as this are put forward, however, it 
is not realized that they depend fundamentally upon what kind of thing 
is meant by “mind.” That is the case: otherwise this type of objection to 
a behavioristic or brain state interpretation of mind could be easily met. It 
could be observed, for example, that one may see a thing held in the hand 
and at the same time feel it with the fingers. And one who thus saw and 
felt the same object might not know that what he visually observed was 
the same thing that he tactually observed. An infant or a man who suddenly 
receives the sense of sight, must learn to make such identification of the 
visually with the tactually perceived, it requires to be inductively inferred. 
Nevertheless, identification in this case is valid. And it might be argued 
that identification of the mental with the behavioral or with brain states 
is similarly valid, in spite of the objection. However, in such a case as this, 
in which an identification which is valid requires to be established by 
inductive inference, there are also two things — or more than two — whose 
w(? 72 -identity is witnessed by the necessity of such learning. In our example, 
there is the tactually felt as such — the tactual datum — and there is the 



CONSIDERATIONS CONCERNING THE MENTAL 387 

visually apprehended as such — the visual datum. There is also the object 
held in the hand; which is a different kind of entity from the other two. 
Thus in one signification of the phrases ‘Svhat is seen” and ‘Svhat is felt,” 
they may denote the same thing, though this identity requires to be in- 
ferred from some course of experience. In another signification, wh^t is 
seen is 720t identical with what is felt; and this non-identity is proved 
merely by the possibility of observing both without being able to identify 
them. 

If, then, this kind of objection to behavioristic and brain-state inter- 
pretations of mind is sound, it is so because of the meaning of terms 
referring to the mental; because these are so intended that if is a present 
phenomenon of my mind, then anything I can not directlv inspect is not 
identical with A, and anything I could observe without being able to 
identify it with A, would be in fact not identical with A, 

This characteristic of the intended meaning of terms applied to the 
mental is not peculiar to them; nor is the kind of controversy which can 
arise on account of the type of ambiguity here illustrated. The question 
whether the sound of music is or is not correctly identified with certain 
harmonic motions, is a closely similar issue, which depends on the meaning 
of the language w’hich is used, and upon appeal to criteria which are differ- 
ent according as it is one or another of two possible meanings which is 
intended. 

Apparently there are tw^o classifications of namable things; one of them 
such that and “B” can denote the same entity only if a person who 
directly observes what names and what ‘‘B” names will also be able to 
observe that they name the same thing; and the other classification such 
that what names can be identical with what “B” names even though 
one may observe what names and what ‘‘B” names without being able 
to make the identification. If I knew how to draw a sharp and clear line 
between these nvo classifications of namable things, I suspect that this dis- 
tinction might be important for our present topic. But I do not know 
how to draw it in a manner at once comprehensive and faithful to our 
actual intentions in the use of language. 

There is, how^ever, one consideration which seems pertinent and clear. 
Some terms — or some terms in some uses — name w^hat presents itself, or 
could present itself, as such; name appearances or data. The intent of this 
use of terms we may, for convenience, label “phenomenal meaning”; and 
the language thus used may be called “phenomenal language.” Other terms 
— or the same terms in a different and more frequent usage — name things 
which may appear but are in any case distinct from their appearances, 
that is, name something to which a given appearance may be attributable 
but something to which also more is attributable than could present itself 
to any single observer on one occasion. Physical objects are all of them 
included in this latter classification. And it is entities of this classification 
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for which it may be true that A and B are identical, though one who ob- 
serves what names and observes also what “B” names may still be 
unable to make the identification. Phenomena of consciousness — it sug- 
gests itself — all of them belong in the former classification. They have 
universally the character here labelled “datum”; and language used to 
name or apply to any conscious content as such, has phenomenal mean- 
ing. It denotes an appearance or appearances. Such data, when given, are 
entities whose identity and character it is impossible to mistake — though 
admittedly any language used to name them may be inappropriate or 
inadequate and fail to express just what is intended. An appearance or 
datum is just what it seems to be, and is nothing more than or other than 
what it appears to be. 

If this is correct, then it may serve to explain the pertinence of the 
argument that mental facts can not be identified with brain facts or facts 
of physical behavior because we directly inspect and are fully acquainted 
with the mental factuality but may be ignorant of the brain state or the 
behavior; or if we should be also aware of these latter, may still be ig- 
norant of any connection bem^een them and what is mental. Admitting 
this phenomenal meaning of language used to denote the mental, such 
argument is entirely sound, and proves its point. 

These considerations may also serve to locate more precisely one issue 
between those who interpret the mental in terms of behavior or of brain 
states and those who would repudiate such interpretation. We who criti- 
cize these conceptions are talking about phenomenal entities as such when 
we use terms referring to the mental; they, by contrast, are in search of 
something belonging to the other classification; some entity to which 
these mental phenomena may be attributed, but a thing which by its nature 
transcends any possible phenomenal appearance which could be given at 
any one time. This thing is, on their account, a state of the physical brain 
or of the behaving organism. 

If this does in fact correctly locate the issue — or an issue — then I think 
there is something further to be said about it which is obvious. It may well 
be that there are two kinds of namable entities to be talked about when 
the mental is under discussion; the directly given phenomena of conscious- 
ness, and a something — a substance, if you please — ^to which these are at- 
tributable. That there is such a thing or substance of which mental phe- 
nomena are attributes, and that this thing is the brain or the behaving 
organism, is one view, to be considered alongside others, including the 
dualistic conception of a non-physical substance as that to which mental 
states are attributable. But at least there are two things to be talked about: 
the substance of which the mental phenomena are attributes, and the di- 
rectly given phenomena themselves which are to be attributed. There is a 
truth about these latter, and a kind of truth peculiarly patent, concerning 
which we can be mistaken only by some inadvertence. It is, moreover, this 
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truth of the phenomenal which sets the problem in any search for that sub- 
stance to which contents of consciousness are attributable. It is these phe- 
nomena which are to be accounted for, and the phenomenal facts about 
them which must be looked to in order to determine the correctness or in- 
correctness, or the plausibility, of any solution w'hich may be offered for 
this problem which I have ventured to call the problem of substance. 

In their preoccupation with this substance-problem, the proponents of 
behavioristic and brain-state theories of mind sometimes speak as if there 
v:ere no such entities as the directly inspected contents of consciousness; 
or appear to deny that there is any truth w’hich can be told about them 
except in terms of those things — on their view% physical things — of which 
the mental are manifestations. By implication, they seem to accuse us, who 
would try first of all to state facts about these directly presented phe- 
nomena themselves, of talking nonsense or speaking of what does not exist. 
Such implication, intended or not, is certainly without justification. Who- 
ever would deny that there are directly inspectable facts of the content 
of consciousness, would deny that which alone makes a theory of mind 
desirable and significant, and that which supplies the only final test of 
such a theory. 

There is a second point which is pertinent to these issues, and can also 
be approached from grounds of analysis or logic. A definition, or a 
philosophic theory, should explicate the subject of it by specifying that 
criterion by w^hich the thing in question could be selected from amongst 
all possible things which could be presented to us or imagined. It is not 
sufficient in a definition — and it should not be thought satisfactory in a 
theory — to characterize A by reference to XFZ, where XYZ are char- 
acters which, under conceivable circumstances, might be determined as 
present but leave us still in doubt whether what is presented is .4. If \vt 
know what we mean by and if what we mean by is expressed by 
“XFZ,” then it could not conceivably happen that XFZ should be de- 
termined as present but there could be rational doubt whether what is 
presented is A, 

Behavioristic and brain-state interpretations of mind do not satisfy this 
prime requisite of definition and adequate theory. They do not satisfy 
it for the same reasons that the relation between mental phenomena and 
behavior or brain states is something which can only be inferred in- 
ductively. 

Let it be granted that there is some more or less complex character of 
behavior such that whenever behavior of just this character occurs there 
is consciousness, and whenever there is not behavior of this sort there is 
no consciousness. Let it be further granted that for every qualitative spec- 
ificity of consciousness there is some equally specific and correlated char- 
acter of behavior. Still the definitive explication of the mental in terms of 
the behavioral can not meet our requirement. First, because it would be 
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possible, for example, to be in doubt whether the angle-worm on the fish- 
hook suffers pain; and we should be unable to dispel this doubt by observing 
its behavior. The criterion of consciousness in terms of behavior breaks 
down in such borderline cases, simply because nobody can specify this 
criterion except in some arbitrary fashion whose truth to what we mean by 
“consciousness” he merely guesses at. Second, the various modes of one’s 
own consciousness— suffering pain, hearing music, seeing green — are di- 
rectly distinguishable by inspection. But no one could recognize these 
specificities of his own mentality in terms of behavior, because neither he 
nor anyone else can state precisely what character of behavior is unex- 
ceptionably present when there is pain or heard music or the seeing of 
green, and unexceptionably absent when there is not this specific mode of 
consciousness. 

It is sufficiently evident that identification of the mental with the be- 
havioral, or with brain states, represents a locution comparable to the 
physicist’s statement that a specific pitch is a particular frequency of har- 
monic motion, and that sound is harmonic motion within a certain range 
of frequencies. Such locution represents first an empirically discovered 
correlation of two independently recognizable phenomena, a pitch and a 
rate of vibration. If “middle C” did not first mean something identifiable 
without reference to vibration, and if “vibration of 256 per second” did not 
first mean something identifiable without reference to sound, this correla- 
tion of the two could never have been empirically established and state- 
ment of it would be unintelligible verbiage. Eventually we may come to 
have a degree of inductive assurance of this correlation which exceeds our 
confidence in identifications of pitch by other means than physical de- 
termination of this frequency. That being the case, our most trusted 
criterion of pitch, and of the objectivity of sound, comes to be this criterion 
in terms of harmonic motion. To that extent and in that sense, it becomes 
understandable and even justifiable if the phenomena of sound are defined 
in terms of harmonic motion. 

Such definition, which represents a type quite common in science, is of 
a peculiar sort which may be called “definition by description” (definition 
by reference to some non-essential character but one uniformly found 
present in all actual cases of the thing in question and found absent in all 
other cases which are actual). A traditional example would be “Man is the 
animal that laughs.” It is a distinguishing feature of such definition by 
description that the relation of definiens to definiendum which it states is 
one requiring to be established by induction and incapable of being es- 
tablished by logical analysis alone. Correlatively, the criterion of the 
definiendum which such a definition specifies is one (supposedly) suffi- 
cient for selecting what the definiendum denotes in all actual circum- 
stances, but not sufficient to select what is defined under all thinkable 
circumstances or from amongst all imaginable things. 
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The behavioristic or the brain-state theor)’' of mind involves such defini- 
tion of the mental by description. The principal difference of it from the 
example just discussed is that, whereas the correlation between sound and 
harmonic motion is well substantiated in all details, the correlation of men- 
tal phenomena with equally specific brain states or modes of behavior is 
less w^ell substantiated as a general thesis, and is quite undetermined in many 
of those specific details which the general truth of it requires. That being 
so, the definition of the utterly familiar specificities of the mental in terms 
of supposedly correlated brain functions or behavior, is definition of the 
known in terms of the unknown. 

There is also the consideration that whereas in natural science, which 
concerns itself exclusively with the existent, such definition by descrip- 
tion has its pragmatic justification, such justification is lacking in phi- 
losophy, whose concern is not that of establishing synthetic a posteriori 
truths. From this point of view, the behavioristic or the brain-state theory 
of mind substitutes an hypothesis which only the future development of 
natural science can corroborate or disprove for our more appropriate busi- 
ness of the analysis of meanings. 

It has been regarded as a strong point in favor of interpreting the men- 
tal in terms of behavior or of brain functions, and a strong point against 
any theory of the sort indicated by what has here been said, that minds 
other than our own, as anything distinguishable from certain physical 
phenomena, are unverifiable entities. And affirmations of what is un- 
verifiable have sometimes been said to be meaningless. You will not ex- 
pect me to attempt, in the space that remains, any adequate discussion 
of the questions here involved. But one or two considerations which are 
pertinent may be briefly indicated. 

All of us who earlier were inclined to say that unverifiable statements 
are meaningless — and I include myself — have since learned to be more 
careful. This dictum is unclear; and in the most readily suggested inter- 
pretations of it, is too sweeping to be plausible. Also, the main point here 
does not have to do with verification at all. With empiricists in general 
and pragmatists in particular, such references to verifiability as essential 
to meaning is only a roundabout way of pointing out that unless you are 
somehow prepared to recognize the factuality you assert, in case that fac- 
tuality should be, or could be, presented to you, your verbal expression 
is not a matter-of-fact statement because it affirms nothing intelligible. 
Any conditions of verification over and above this one requirement that 
a matter-of-fact assertion must have empirical sense — whether these further 
conditions be “practical” or “theoretical” — are irrelevant to the ques- 
tion of meaningfulness. And clearly the belief in other consciousness than 
one’s own satisfies this one requirement of the meaningful; that there 
must be some criterion for recognition, some sense content indicative of 
what is meant. We can envisage the conscious experience of another, by 
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empathy, in terms of our own. And we do. Any denial of that would be 
too egregious for consideration. 

We significantly believe in other minds than our own, but we can not 
knov: that such exist. This belief is a postulate. At least I should have said 
this earlier; and did say it. But I now think this statement was a conces- 
sion to an over-rigorous conception of what deserves the name of “knowl- 
edge,” For empirical knowledge, in distinction from merely meaningful 
belief, verification is required. But there is what we call “indirect verifica- 
tion” as well as “direct”; and there is “complete” or “decisive verification” 
and also “incomplete verification” or “confirmation” as more or less prob- 
able. There are reasons to think that these two distinctions — direct or in- 
direct and complete or incomplete — ^reduce to one: that in any distinctive 
sense of “directly verifiable,” that and that only is directly verifiable 
which is also completely and decisively verifiable. (The plausibility of this 
may be suggested by the thought that whatever is incompletely verified 
does not present itself in its full nature but is observed only in certain 
manifestations.) Most of what we call “knowledge” is not only incom- 
pletely verified at any time but — ^v^hen the matter is considered carefully 
— ^must remain so forever. (It may be completely verifiable, or completely 
confirmable, in the sense that there is nothing which the truth of it requires 
which could not, given the conditions of verification, be found true or 
found false; but it is not completely verifiable in the sense that verifica- 
tion of it can be completed: — somewhat as there is no whole number which 
can not be counted, but counting of the whole numbers can not be com- 
pleted.) 

In view of these facts (if these suggestions indicate fact), it may be 
that there is no fundamental difference, by reference to its verifiability, 
between the belief in other minds and the belief, for example, in ultra- 
violet rays or in electrons. It might even be that the belief in other minds, 
though always incompletely verified and incapable of becoming other- 
wise, is supported by inductive evidence so extensive as to be better con- 
firmed than some of the accepted theses of physical science. 



On the Relation Between Psychological and 
Physical Concepts * 

MORITZ SCHLICK 


I 

Recent philosophy has not been lacking in attempts to free the Cartesian 
problem of the relation bet'U’een mind and body from its metaphysical 
obscurities, by refusing to pose it in terms of mental and physical sub- 
stances; beginning, instead, with the harmless question as to how, in gen- 
eral, we have come by our physical and psychological concepts. That this 
is actually the correct way to approach the solution of the problem, I have 
no doubt. Indeed, I am convinced that the problem will already be solved 
the moment we become completely clear as to the rules in accordance 
with which we employ the words “mental” and “physical.” For we shall 
then grasp the proper meaning of all physical and psychological proposi- 
tions, and in doing so will know in what relation the propositions of 
physics stand to those of psychology. 

When Descartes sought to define his “corporeal substance” by specify- 
ing the attribute ^^extensio^'* as its characteristic mark, he took the first 
step in a direction which must be followed to the end before one can 
hope to form a clear idea of the properties which belong to all “physical” 
concepts, and to these alone. ^^Extensio^'* refers, of course, to spatial ex- 
tension; and it is indeed possible confidently to assert that an analysis 
of the concept of spatial extension yields without further ado a definition 
of the concept “physical.” 

The problem, however, is by no means so simple that it suffices to say 
“whatever is spatially extended is physical,” for there are words which 
make sense when combined with the predicate “spatially extended,” and 
which nevertheless refer to “mental” states; such w^ords, for example, as 
“visual image,” “tactual sensation,” “pain,” etc. Consequently, the differ- 
ence we are seeking can be found along the above lines only if the word 
“extended” has different meanings in its psychological and physical usages. 

Is this the case? Do I have the same thing in mind, or something differ- 
ent, when I say of a pain that it spreads over a certain area, as compared 
to when I ascribe a certain spatial extensity to a physical object, for ex- 

* Translated by W. S. and reprinted with the kind permission of Mrs. Schlick and 
the editors of Revue de Synthese. The original was published in 1935. 
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ample my hand? Is the visual image of the moon “extended” in the same 
sense as the moon itself? Do my visual impressions on looking at a book 
have extension in the same sense as the tactual impressions I obtain by hold- 
ing it in my hand? 

The answering of these questions is the first step in the process of clari- 
fying our concepts, nay the second, — ^for the first and more difficult step 
is to ask these questions at all This step was not taken by Descartes nor 
by those who follow him, — ^the possibility not even occurring to them that 
the word ^^extensio^^ is used in more than one sense. It would therefore not 
be correct to describe their use of this word by saying that they took 
it to have the same meaning in significantly different cases. They didn’t 
even see that there were different cases. Berkeley alone was a famous 
exception. He posed the third of our three questions. The first two 
couldn’t be raised in his system, since a by no means inconsiderable part 
of his philosophy consisted exactly in a proof that these questions do not 
exist. For him there is no other kind of extension than that which can 
be attributed to the representations of sight and touch; indeed, in Berke- 
ley’s philosophy it is already a mistake to speak of these as “representa- 
tions,” since there is nothing which is copied by them and is their original. 
Kant, who philosophized so much later than Berkeley, believed he had 
nothing to learn from him, and didn’t succeed in raising our questions. 
He invariably speaks, as did Descartes before him, of extension, of Space, 
and omits any investigation as to whether it may not be necessary to dis- 
tinguish between several space-concepts; first, between the physical and 
the psychological, and under the latter, between visual-space, tactual- 
space, etc. This neglect had unfortunate consequences for Kant’s phi- 
losophy of geometry, and, through this, for his system as a whole. Physical 
space, the space of nature, is for him also psychological space, since nature 
is for him “mere appearance,” that is, mere “idea,” and this is a psycho- 
logical term. 

It is possible to regard Kant’s distinction between “outer” and “inner” 
sense as an attempt to draw a boundary between the physical and the 
mental. His doctrine that Space, the form of intuition for outer sense, is 
lacking in the case of inner sense is indeed reminiscent of Descartes, as 
well as a forerunner of recent attempts to characterize the mental as 
simply the non-spatial. It is said that even where the mental has to do 
with the spatial (in ideas and perception), it is itself non-spatial. The idea 
of a red triangle is itself neither red nor triangular, nor is the perception 
of an extended object itself extended. 

This assertion owes its appearance of plausibility to the fact that the 
words “perception” and “idea” are ambiguous. By them one can refer 
either to the content, that which is given (u7ie do7tn€e actuelle)^ or to the 
event, the act of perception, which is characterized as a “mental process” 
and concerning which there is indeed no question of “extension.” (We 
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leave unraised the question as to the justifiability of this distinction between 
content and act, and limit ourselves to pointing out that surely it first 
occurred to us to speak of an act of perception — and, later, of imaging 
— only after we had gained the knowledge that the occurrence of “con- 
tents” is somehow dependent on processes in the sense organs, and, 
furthermore that these processes are physical.) One can certainly not say 
of the contents of perception — at least in the cases of sight and touch 
— that they are “non-spatial”; rather they are beyond doubt extended. In- 
deed it is from them that we first derive this concept. 

Nevertheless, we do not mean the same by “extension” in psychological 
and physical contexts. In order to make the difference clear it is best to 
examine exactly those cases where it is most difficult to distinguish psycho- 
logical from physical space. We asked above if, for example, a pain is 
extended in the same sense as is a physical object, say, my hand. But what 
about the case where the pains are in my hand itself, where my whole 
hand aches^ Do we not have here a mental datum the spatial extension of 
which is identical with that of the physical object w^hich is “my hand”? 

The answer is, “absolutely not!” Pain has its own space just as visual 
sensations have theirs and as do sensations of touch. The fact that several 
sensations of pain can occur simultaneously is sufficient to require us to 
speak of a “pain-space.” Every arrangement of simultaneous items is a 
side-by-side (as opposed to a sequence) and it is customary to call such 
facts “spatial.” It is experience which first brings about the coordination 
of the several spaces of visual and tactual sensations, feelings of pain, etc. 

This can be made to stand out most clearly by conceiving of a man \\ ho 
lives in complete darkness and complete absence of motion. He would be 
acquainted with neither visual nor tactual sensations, but he could very 
well have “pain throughout his hand” (even though he would not use 
these words). Should he be freed from his cell, he would slowly form the 
customary spatial notions and on the basis of the observation of certain 
coexistences and sequences of events would gradually learn to interpret 
these pains as pains of the “hand,” that is to say, of the five-fingered visual 
and tactual object which is connected with his body by another bodily 
structure, the “arm.” For he would observe that his pains depend in a 
definite way on what befalls a physical object which he calls “my hand, ’ 
which is visible in the visual field and touchable in the tactual field. Thus, a 
wounding or movement of this object would increase the pain, while other 
processes (medical treatment) would diminish them. In this way, the pain- 
space would be coordinated with the sight-space. Since experience alone 
teaches us that the several kinds of extension always appear together, the 
conclusion is to be drawn that there are several “spaces” rather than only 
one. If the world were otherwise than it actually is, if, for example, the 
person concerned always felt a pain when a certain object, for example 
the candlestick on the table, was violently disturbed, and, should the 
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candlestick move, perceived a sensation akin to the kinaesthetic sensation 
which normally accompanies the movement of his hand, such experience 
could lead him to coordinate the space of the “handache” with that of the 
candlestick (and if, for example, the candlestick had five branches, its 
extension would correspond to that of the five fingers). He could thus 
meaningfully say, “I have a pain in the candlestick.” (Similar and as yet 
unpublished considerations have been advanced by Ludwig Wittgenstein 
in another connection.) Thus, it is possible to conceive of experiences 
which would result in the localization of the same handaches in quite 
different physical spaces. It follows that mental pain-space and physical 
space are entirely different things. 

The difference is obvious in extreme cases. Let us compare, referring 
back to our second example, the extension of the moon with that of the 
visual image of the moon. The diameter of the moon, a physical magnitude, 
can be given in miles; the diameter of the visual image, on the other hand, 
is not even a “size.” (Needless to say, the visual image must not be con- 
fused with the retinal image, which has physical magnitude, and, conse- 
quently, a diameter which can be specified in units of measure.) The 
extensity of the visual image is frequently assigned an angular measure. 
The latter is, indeed, a physical magnitude, but it does not make one of 
the visual image itself. Rather, such a method of assigning a measure can be 
justified only by means of a definitional coordination, which, however, is 
not practical for many purposes. Thus, if one compares the visual image 
of the moon at the zenith, with that of the moon at the horizon, the angle 
is the same in both cases; nevertheless, as is well known, we call the ex- 
tent of the mental visual image of the moon greater in the second case 
than in the first. Whatever is meant by the “extension” or “size” of a 
mental image, it is in any case something quire different from the exten- 
sion or size of a physical object. 


II 

In what, then, does the difference consist which is to lead us to a defini- 
tion of the “physical”? 

Here we shall apply the method which seems to me the sole method 
of true philosophy: We shall turn our attention to the w’ay in which propo- 
sitions about physical objects are verified. That which is common to all 
the methods by which such propositions are verified, must then be that 
which is characteristic of the physical. All propositions are tested with 
respect to their truth or falsity by the performance of certain operations, 
and to give an account of the meaning of the propositions consists in 
specifying these operations. Of what sort, then, are these operations in the 
case of propositions in which physical terms appear? In other words, in 
what does the process of determining physical properties consist? 

Physical properties are measurable properties. They are defined by the 
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methods of measurement. (Bridgman’s book. The Logic of Modern 
Physics^ carries this thought through for physics as a whole.) It will suffice 
if we limit our discussion of these methods to the scientific methods of 
physics. There are, of course, pre-scientific ways of noting the presence 
of physical properties which continue to play a dominating role in every- 
day life, but there is no difference in principle between the procedures 
of everyday life and those of research. Since, however, the methods of 
science stand out more clearly, we shall limit ourselves to these. In every- 
day life, also, physical concepts arise only where measurements of one 
kind or another have taken place (even if by the thoroughly crude meth- 
ods of pacing, touch, visual estimation, etc.), that is, quantitative determina- 
tions have been achieved. Every measurement springs from a counting, and 
can in the last analysis always be traced to a numbering of “coincidences,'’ 
where by a coincidence is to be understood the spatial coming together of 
two previously separated singularities of the visual or tactual fields (marks, 
pointers, etc.). This characteristic of measurement whereby spatial ex- 
tension is, as it were, mastered by division into discrete parts has often 
been pointed out. It is this way of determining the spatial which is the 
physical 

Why exactly do we make use of this procedure? 

The only correct answer is, because of its objectivity, that is, because 
of its inter-sensual and inter-subjective validity. What this means can be 
easily clarified by an example. If I move the tips of my index fingers 
toward one another, there occurs in the visual field an event which is 
called “meeting of the finger tips,” and another event in the tactual field 
which I call “contact of the finger tips.” These two events, each of which 
is a discrete and distinguishable element in its field, always occur simul- 
taneously. This is a fundamental empirical relation between them. Every 
time that a coincidence occurs in the field of touch, one also occurs in 
the visual field (at least under favorable circumstances of an exactly 
specifiable sort, for example, illumination, position of the eyes, etc.). This 
relationship is independent of the particular sense in question; it is inter- 
sensual. We also learn from experience that it is inter-subjective. That is 
to say, all other people who are present affirm (again under given, readily 
specifiable circumstances) that the same number of homologous coinci- 
dences occur in their visual and tactual fields. Thus, not only the differ- 
ent several senses, but also the different subjects agree in their testimony 
concerning the occurrence of coincidences. The order of these coinci- 
dences is nothing other than physical space-order (properly, space-time- 
order); it is an objective order (for by this word we bring together the 
two ideas of inter-sensual and inter-subjective). 

In general, objectivity obtains only for these physical propositions 
which are tested by means of coincidences, and not for propositions which 
are concerned with qualities of color or sound, feelings such as sadness 
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or joy, with memories and the like, in short, “psychological” propositions. 

The meaning of all physical propositions thus consists in the fact that 
they formulate either coincidences or laws relating to coincidences; and 
these are spatio-temporal determinations. One may be tempted to say that 
this makes sense only if the coinciding items are specified, and that the 
propositions are incomplete without this addition. But closer examination 
shows that such specifications (which indeed must be made) refer us 
back to propositions concerning other coincidences. (Here we find the 
justification for the theses, elaborated particularly by A. S. Eddington, 
that physics as a whole is to be understood as geometry. “Geometry” 
in this connection clearly refers to an empirical science, rather than a 
purely formal mathematical discipline.) Even explication by means of 
ostensive gestures, which alone, in the last analysis, relates our concepts 
to the world, and makes them signs of objects in nature, is readily seen to 
consist in the bringing about of coincidences (for example, of a pointing 
finger with the object singled out). The fact that the spatial description 
of atomic processes does not occur in modern quantum theory does not 
alter the fact that all physical laws are verified by the occurrence of coin- 
cidences; for this holds also of the laws in which magnitudes relating to 
atoms appear. These magnitudes also have meaning only by their relation 
to physical space determinations. 

According to what we have said above, the essential feature of physical 
concepts is that they are arrived at by selecting out of the infinite variety 
of events a special class, namely these “coincidences,” and describing their 
inter-relationships with the help of numbers. Physical magnitudes are 
identical with the number-combinations which are thus arrived at. The 
question which we are seeking to answer (in principle) can therefore be 
put as follows: What is the relation of these coincidences to all other 
events, for example to the occurrence of a pain, to the change of a color, 
to a feeling of pleasure, to the emergence of a memory, and so forth? 

Ill 

It is usually claimed that the physicist simply and deliberately avoids 
reference to whatever is not a matter of space-time determinations. He ig- 
nores, it is said, the “qualitative” and limits himself to describing the 
quantitative relationships to be found in the world. This usually develops 
into the charge that physics is “one-sided”; that it plays a narrowly cir- 
cumscribed role in our knowledge of reality; that it gives us only a frag- 
ment which must be supplemented, an empty space-time hull which 
must be filled with content. This content, it is urged, is the psychological. 
Psychology would therefore confront physics as an autonomous disci- 
pline. Indeed, we often hear the opinion that not even physics and psy- 
chology together exhaust the modes of describing the world, and that 
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there remains a place where metaphysics is privileged to lay down the h\v. 

To the assertion of the one-sidedness and limitations of the methods 
of physics, there stands in sharp opposition the claim that an absolutely 
complete description of the world is possible by the use of physical meth- 
ods; that every event in the w’orld can be described in the language of 
physics, and therefore specifically, that every psychological proposition 
can be translated into an expression in which physical concepts alone occur. 
This claim — which is referred to (in somewhat inelegant terminology) as 
the thesis of ‘^physicalism” — is correct, if the physical language is not 
only objective, which we have already seen, but is in addition the ojily 
objective language; or, more accurately, if translatability into the physical 
language is a necessary condition of objectivity. This seems indeed to be 
the case. All experience up to now points to the conclusion that only 
physical concepts and concepts w^hich are reducible to physical concepts 
fulfill the requirement of objectivity, which is, of course, essential to a 
language, for without it the language could not serve as a means by which 
different subjects could arrive at an understanding. 

I therefore hold the thesis of physicalism to be correct (compare my 
Allgeiveme Erkemitnislehre^ 2nd ed, p. 271), but — and this can hardly 
be overemphasized — it is correct only on the basis of specific expejtences. 
The thesis is therefore a factual one, an empirical proposition, as is, say, 
the proposition that England is an island, or the assertion that conserva- 
tion of energy obtains in nature. The thesis is therefore not a philosophical 
discovery. The philosopher as such is not interested in facts of experience 
as such, for each fact is only one of indefinitely many possible facts. 
Rather he is interested in the possibility of facts. Since, in my opinion, his 
task is that of determining the meaning of propositions, and since a propo- 
sition has meaning only when it formulates a possible state of affairs 
(whether or not the state of affairs actually exists is irrelevant), it is one 
and the same thing to say that the philosopher is concerned with the mean- 
ing of propositions, and to say that he deals wdth the possibility of facts. 

That the world is exactly as it is, that matters stand exactly as experience 
show^s they do, is — in a readily intelligible sense — a contingent fact; and 
it is in exactly the same sense a contingent fact that the physical language 
is an inter-subjective universal language. (Even one of the most ardent 
exponents of “physicalism,’' Carnap, explains it as a stroke of good luck. 
Cf. Erkennmis 2, p. 445.) As far as we are concerned, it follows directly 
from this that the word “physicalism” in no w^ay designates a “philosophical 
movement.” This is an admonition to us to evaluate and make use of the 
facts which the term brings to mind no differently than any other em- 
pirical matter of fact; to treat them, namely, as a paradigm, as one pos- 
sibility among others. It is exactly by picturing other possible states of 
affairs from which the one that is actually realized stands out as against a 
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background, that we shall first come to understand the latter correctly, 
and to grasp the role actually played by physical concepts, as well as their 
relation to psychological concepts. 


IV 

What, then, are the data of experience on which the objectivity and 
universality of the physical language rests? They consist in the fact that 
between the “coincidences” and all other events, there can be found sys- 
tematic relationships such that to every difference in any of the other 
events, there corresponds a determinate difference in the coincidences so 
that, in principle, the world contains no variation nor constancy which 
does not go hand in hand with a variation or constancy in the domain 
of coincidences. If this is the case, then clearly the entire world of experi- 
ence is uniquely determined by these coincidences; when these are known, 
so is it. It is from this that stems the universal character of the physical 
language. Two examples may suffice to illustrate. For the first we choose 
the relationship that exists between the psychological and the physical 
concepts of color. Physically, a color is defined by a frequency, a number 
of vibrations per second. This number, as is well known, is arrived at by 
the familiar procedure of counting the interference fringes of the light 
or measuring a spectrum, and from the resulting figures along with other 
measurements read off the apparatus, calculating the “frequency.” That 
is to say, one observes the coincidence of a spectral line or of an interfer- 
ence fringe with certain marks on the measuring apparatus. Now experi- 
ence shows that these coincidences always occur at the same places, and 
in accordance with the same general laws, whenever the light has visually 
the same color. For monochromatic light of an absolutely specific shade 
of red, I always get exactly the same frequency. Consequently, if I know 
that a source of light is emitting rays of this frequency, then I know 
what color I will see when it meets my eye. Thus, to designate the color, 
it is sufficient to give the frequency. Indeed, this physical designation is 
actually far more accurate than the corresponding color word (for ex- 
ample, “Bordeaux-red”) used by the psychologist. 

But is the correspondence of the frequency with the color as seen truly 
unambiguous? Do I always see the same color when I look at a source 
emitting the same frequency? Obviously not, for if my eye is tired, or 
has previously been affected by light of another color, or if my nervous 
system is under the influence of santonin, then I have different’color im- 
pressions although objectively the radiation is the same. Doesn’t experi- 
ence refute the “thesis of physicalism”? No, for experience teaches that 
in all these cases in which, in spite of the identity of the frequency, I see 
a different color, other physical changes are detectable, namely those 
which concern the state of my organism, in particular my nervous system. 
The investigation of my nervous system, which is naturally a physical in- 
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vestigation, making use of the method of coincidences, shows (as far as 
our experience goes) that every difference in color quality goes hand in 
hand with a difference in the optical segment of the nervous system. 

But without concerning ourselves as to whether a physiological in- 
vestigation of the nervous system will be carried to completion, or is 
even a technical possibility, we find other physically describable processes 
w^hich can be used in place of neural events to achieve an unambiguous 
correspondence between sense-quality and coincidence system, namely 
the physical behavior of the individual — ^in particular the reactions (speech, 
writing, etc.) by which he reports on his sensations when he is asked about 
their qualities. It will be supposed that the reason these reactions are as 
satisfactory for the purpose as the above-mentioned neural processes is 
because they in their turn can be unambiguously correlated with these 
processes (by virtue of the causal connection between them). But this is 
irrelevant to our purpose. What concerns us is solely the fact that it is 
possible unambiguously to coordinate quality of sensation with coincidence 
systems. 

Every change of color quality thus corresponds to a change in the sys- 
tem of coincidences; but this is a matter not of those coincidences alone 
which are involved in the measuring of the frequency of the light, but 
also of other coincidences, observable on the body of the perceiver, the 
belonging of which to the sum-total of coincidences is a matter of em- 
pirical fact. With the taking into account of all relevant coincidences, the 
coordination of physical concepts with the qualities becomes completely 
unambiguous, as “physicalism” asserts. 

One cannot reproach the physicist with the intentional overlooking of 
all qualities, for it is just not true that he overlooks them. On the contrary, 
every difference is for him an occasion and a hint to search for a difference 
of coincidences. If, for example, I were to say that I see blue under cir- 
cumstances in which one is expected to have a sensation of yellow (say, 
at the place of the sodium line of the spectrum), the physicist would not 
rest until he had “explained” this unexpected fact, that is, until he had 
discovered physical peculiarities in my body, in other words, abnormal 
measurements shown by certain coincidences, which appear in this case 
and in no other. The world of qualities is thus of highest importance for 
him. He in no way forgets it, but on the contrary only regards his quanti- 
tative system as a satisfactory description of nature if the manifold of the 
world of qualities is represented in it by a corresponding multiplicity of 
numbers. 

For our second example, let us take the question as to how the mental 
datum which is a feeling of grief is expressed and communicated. A feel- 
ing of this kind is neither localized, nor do we ascribe it a spatial extent, 
and its structure is essentially different from that of a sense quality. To be 
sure, grief is for the most part evoked by external events, that is to say, 
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by events which occur outside the body of the griever, and which can 
be described in physical terms (for example, someone’s death, or the news 
of a death). But the difference between this case and the preceding con- 
sists in the fact that no one believes that there exists a one-to-one corre- 
spondence between the quality of the feeling of grief and these external 
events. Rather, the dependence of the feeling on the state of the subject 
is so obvious that everybody looks to the body of the griever himself for 
the coincidences which are here principally in question. Once again we 
do not need to consider the events in the nervous system — ^which are for 
the most part unknown — for it is sufficient to pay attention to his ex- 
pression, his utterances, his whole deportment. In these processes — which 
are describable in terms of coincidences — ^we have the facts by which feel- 
ings are expressible in the physical language. 

Let it not be thought that the physicist must leave something out of his 
description, that there is something which he cannot formulate, which it 
remains, say, for the poet to express. For even the poet can only perceive 
someone’s grief in terms of bodily behavior, and only in terms of bodily 
behavior can he make it intuitive for the listener. Indeed, the better a 
psychologist he is, the more he is a master of poetic language, the less he 
will make use of psychological terms to describe the grief. Instead he will 
attempt to achieve his purpose in an apparently indirect way by describ- 
ing how the griever walks, his expression, how he holds his head, the 
weary movements of his hand, or by repeating his broken words, — occur- 
rences, in short, which can also be described by the physicist, although 
he would make use of other symbols. 

V 

How exactly do we build our “psychological” concepts? Whereas the 
physical language gives formulation to events in their extensive spatial- 
temporal relationships, the psychologist brings them together from quite 
a different point of view, namely, in accordance with their “intensive simi- 
larity.” Thus, each of a large number of different but resembling prop- 
erties which occur in experience, is called by the common name “green”, 
another manifold is called “yellow”, and so on. Both of these manifolds 
exhibit such a resemblance to one another as well as to certain other quali- 
ties, that they are grouped under the common term “color”. In addition, 
there are other elements which differ from these, but resemble each other 
and therefore receive a common name, as for example, “sound”, “pleasure- 
feeling”, “anger”, “odor”, “pain”, “uneasiness”, etc. Furthermore, there 
are families of events which are called “change of color,” “intensification 
of sound,” “decrease in brightness,” “dying away of a feeling,” “visual mo- 
tion,” “tactual motion,” and so on. With these there naturally belong the 
classes of events, “visual coincidence” and “tactual coincidence.” 

We must therefore include the latter in the list of “psychological” con- 
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cepts. If this strikes one as paradoxical or seems to contradict our earlier 
statements, then he is far removed from an understanding of the rela- 
tion between physical and psychological concepts. It would be clearly a 
mistake to say: “The coincidences are of a much more complicated na- 
ture.” If, for example, I dream that I am playing billiards, I see the balls 
come together in such a way that at certain points on their surfaces there 
occur coincidences w^hich cannot, however (in this case), be used to 
construct a physical or objective space. For they are only dream-events. 
One cannot fit them into the same structure with the corresponding events 
of an actual game. They obey different laws. The “physical space” that 
one might construct with their aid, would be an unreal physical space, 
whereas the visual coincidences of a dream as mental events have naturally 
the same reality as the fact of waking hfe. But they do not have the inter- 
subjectivity which distinguishes the coincidences obsen’^ed m real life. 
Indeed, the difference from an actual billiard game consists exactly in the 
fact that the coincidences of the dream are not suited to the construction 
of an inter-subjective space, whereas the coincidences of normal life fit 
in a direct and easy way into the system of physical space and natural law. 
Thus, it is not the coincidences as such, v’hich constitute the “physical 
world”, rather it is their incorporation into a certain system (the system 
of objective space) which makes possible the formation of physical con- 
cepts. The adjectives “physical” and “mental” foimulate only two differ- 
ent representational modes by which the data of experience are ordered, 
they are different w^avs of describing reality. That in w’hich one counts 
ordered coincidences in inter-subjective space, is the physical; whereas 
that which operates by the grouping of intensive properties is a psycho- 
logical description. 

The so-called “psycho-physical problem” arises from the mixed em- 
ployment of both modes of representation in one and the same sentence. 
Words are put side by side which, when correctly used, really belong to 
different languages. This gives rise to no difficulties in everyday life, 
because there language isn’t pushed to the critical point. This occurs 
first in philosophical reflection on the propositions of science. Here the 
physicist must needs assure us that, for example, the sentence, “The leaf 
is green” merely means that a certain spatial object reflects rays of a cer- 
tain frequency only: while the psychologist must needs insist that the 
sentence says something about the quality of a perceptual content. The 
different “mind-bodv theories” are only outgrowths of subsequent puzzled 
attempts to make these interpretations accord with one another. Such 
theories speak for the most part of a duality of percept and object, inner- 
world, outer- world, etc., where it is actually only a matter of nvo linguistic 
groupings of the events of the world. The circumstance that the physical 
language as a matter of experience seems to suffice for a complete descrip- 
tion of the world, has, as history teaches, not made easy the understand- 
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ing of the true situation, but has favored the growth of a materialistic meta- 
physics, which is as much a hindrance to the clarification of the problem 
as any other metaphysics. 


VI 

In our world, the physical language has the character of objectivity 
and universality, which the psychological language seems to lack. It is 
possible to conceive that matters were turned around — that the formation 
of psychological concepts was inter-sensual and inter-subjective, while no 
universal agreement could be achieved in the case of assertions concern- 
ing coincidences. Such a world would bear no resemblance to the actual 
world, but one could nevertheless picture it to oneself — as consisting, for 
example, of a finite number of discrete qualities (classifiable in various 
resemblance-classes) the simultaneous or successive occurrence of which 
was shown by experience to be governed by certain laws, but which were 
never clearly distinguished from one another by clear-cut boundaries. 
Naturally, in this world, the means of communication, the linguistic sym- 
bols, would be constructed of entirely different material than our words, 
and the individuals who speak with one another would not possess spatial 
bodies of the sort to which we are accustomed, — ^but all this is not im- 
possible. 

The reason for the fact that exactly the physical language, the language 
of spatial coincidences, is for us an inter-subjective means of communica- 
tion, lies naturally in the fact that it is by spatial relationships that indi- 
viduals are both distinguished from and yet bound up with one another. 
Putting it somewhat differently: The external world is a spatial world. 
Indeed, the word “external” serves to designate a spatial relation; and it is 
easy to see that the opposition between “I” and “external world” is as a 
matter of fact only the diflFerence between “one’s own” body and other 
physical objects. But the clarification of such complicated concepts as 
“I” or even “consciousness” lies beyond the scope of this paper. We con- 
tent ourselves here with the examination of the employment of certain 
simple psychological and physical terms. It is a preliminary task which 
prevents the emergence of those difBculties which hide behind the words 
“psycho-physical problem.” 


VII 

We have emphasized that the circumstances on which rests the uni- 
versality of the physical language, that is to say, the “thesis of physical- 
ism,” are of an empirical rather than a logical character. They are, how- 
ever, of such a pervasive sort, and we are so thoroughly accustomed to 
them, that it is by no means easy to form an idea as to how the world 
would look if only these decisive relationships did not obtain, though 
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everything else remained the same. It would be a world enormously dilfer- 
ent from the actual world. 

In it there would be no uniform one-to-one correspondence between 
coincidences and qualities. Perhaps we can imagine this most easily if we 
consider feelings. I can, for example, imagine that my feeling of grief 
corresponded in no way to any bodily condition. If, for example, I laughed, 
skipped around, sang and told witty stories, no one would be able to 
conclude from this that I was gay, rather this behavior would be as 
compatible with a sorrowful as with a cheerful mood. Above all, and 
this is a significant point, it would have to be impossible for me to com- 
municate my state of feeling under interrogation. I must not be able, even 
if I desired, to give information concerning my feelings. (It is extremely 
difficult to express oneself accurately on such considerations, in our case, 
the correct formulation would be: in the changed world it would be a 
law of nature relating to my will, that there was no such thing as a wish 
to give expression to a feeling.) For if I could say something concerning 
my feelings, then there would be spatially describable processes, namely, 
speech movements and speech sounds — ^by reference to which the feeling 
qualities could be unambiguously described, and that would contradict our 
hypothesis. There must be no uniform relation between any kind of ex- 
ternal events and the occurrence of my feelings, for otherwise some- 
one could describe my feeling-state as ‘"that which one has on the death 
of a friend or relative.” Only if my feelings occurred entirely without 
connection with my sense-perceptions, 'would it be impossible to desig- 
nate that which in the actual world we call “grief” by a word belonging 
to inter-subjective language which anyone can understand. It would be 
impossible to give a definition for such a word. 

In the described case there would be a world of feeling which could 
not be talked about in the physical language. To be sure, all that I could 
communicate would be expressible in this language. It would be the sole 
inter-subjective language (in contrast with the possibility suggested in the 
preceding section), but it would no longer be universal, for in addition to 
it there would be a private language in which I could reflect about the 
world of feeling. 

Similar considerations arise in connection with the “sense qualities.” It 
is, for example, possible that although all visual coincidences continue as 
before, they should be accompanied by entirely different perceptual con- 
tents from those to which we are accustomed, and, indeed, in a fully 
irregular way. For example, in the case of the observation of optical 
spectra, the lines might preserve their exact position, but appear in vary- 
ing colors, so that the location of the D-line of sodium appeared first as 
yellow, then as red, then green, etc., without my being able to discover 
any rule by which the appearance of a specific color was bound up with 
determinate external conditions capable of being specified by means of 
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coincidences. In this case, while I could always order the colors in classes 
and assign them symbols, these symbols would not belong to an objective 
language; they would have only a private use. 

With the aid of these symbols I could formulate such regularities as 
might very w’ell be present and discoverable in the domain of the quali- 
ties. Here are a few examples of such possibilities: 

1. At every moment, the entire visual field has only one color — with different 
intensity at different places — ^but undergoes a temporal variation such that the 
various colors appear in their spectral order: red, yellow, green, blue, etc. 

2. We see the world as red when we are in a cheerful mood; as blue, on the 
other hand, when we are in an unpleasant mood. These feelings — ^in accordance 
with our assumption — ^must be in no way bound up with bodily events. 

3. I have the ability to bring about “arbitrary” changes of quality; 1 can act 
in this domain. This, however, can only be allowed on the assumption that the 
motive for such activity always lies in the qualities themselves, and never in the 
coincidences. These would not, if I may so express myself, influence my will in 
so far as it was concerned with qualities; nor, on the other hand, could my will 
be influenced (if we are to be consistent with our assumptions) by the qualities 
in so far as it was concerned with coincidences (actions in the external world). 

4. If I feel warm, the color qualities change in one direction of the spectrum, 
if I feel cold, in the other — ^here as well, needless to say, warmth and coldness 
must be independent of coincidences. — etc., etc. 

In circumstances such as those described, and in a thousand others more 
or less phantastic, there would be no possibility of assigning words for 
the color-qualities in an inter-subjective language. We would as a matter 
of course think of language qua means of communication as something 
which belongs only to the domain of coincidences. We wouldn’t even 
conceive of an alternative possibility, for it wouldn’t even occur to us 
that there could be a connection between coincidences and changes of 
quality, — just as now many a physicalist may think that there couldn’t fail 
to be such a connection. 

The notion of worlds which differ from actuality in the ways we have 
indicated perhaps makes by no means inconsiderable demands on our 
imagination; the laws of such a world — and with them the conditions of 
our own existence — would strike us as extremely strange and would have 
an entirely different form. But is imagination a privilege of the poet alone.? 
May we not assume it in the philosopher? 

vni 

What could be said about such a non-physicalistic world as we have 
pictured in several examples? First of all perhaps this, that we should 
hardly speak of it as one world but rather as two different domains, one 
physical, public, and common, and one private, psychological and suited 
only to monologue. The latter would be to such an extent mine alone, 
that I couldn’t even arrive at the thought of communicating facts con- 
cerning it to others. The two worlds would run on side by side. Yet they 
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would not be lacking in all connection. There would be certain relations 
between the spatial characteristics of the two, for the coincidences would 
in any case mark the boundaries of the qualities. 

By means of a comparison of the constructed example with the acuial 
world we first learn to understand and evaluate the structure of the 
latter. It is, as far as experience tells us, so constructed that it is fully de- 
scribable by means of the spatio-temporal conceptual apparatus of Physics; 
this implies the existence in the world of a certain determinate mode of 
interconnection. The instant we think away this property of the world, 
reality falls apart into several domains; it ceases to be a imive'ise. 

We have therefore to do with an empirical fact of far-reaching sig- 
nificance. But only with an empirical fact. We can be saved from attach- 
ing too much w^eight to this fact by noting that we can conceive of differ- 
ent degrees of the separation of the domain of qualities from that of the 
coincidences, so that a gradual transition from the actual world to our so 
completely different imaginary world is conceivable. For example, quali- 
ties in general might be strictly bound up with coincidences, with the 
exception, for example, of a limited domain of colors, let us say, shades 
of green, for which all our earlier assumptions would be true. In this case, 
the private domain excluded from physics would be of extremely limited 
scope. We can, however, think of it as broadened to any desired degree, 
first to include all visual, then all acoustic qualities, etc., so that the validity 
of the physicalistic assertion w^ould be ever more restricted. 

Moreover, we can think of the w^orlds of sight, sound, smell, etc., as 
related to one another in certain uniform ways or not, as we choose. In 
the latter case w^e are led to conceive of as many mutually independent do- 
mains as there are kinds of quality. Needless to say there is here no ques- 
tion of metaphysical pluralism any more than it would be a metaphysical 
dualism to contrast the world of qualities uniformly interrelated in accord- 
ance with empirical laws with the world of coincidences. Rather wx would 
have to do wfith an empirical, contingent division of the world, just as it 
is an empirical contingent fact that we have exactly the number of sense- 
organs we do, neither more nor less. 

If, as a matter of fact, the physical language is characterized by com- 
plete universality, the setting down of this circumstance is in no w^ay 
the assertion of a metaphysical “monism.” But one could hardly go w^ong 
with the assumption that it is exactly this empirical fact which impressed 
the great system builders of the monistic tradition, particularly Spinoza 
and Leibnitz, even though it was impossible at their time to find the cor- 
rect way of expressing it. Here, however, we are getting off the main 
track of our remarks. Our aim has been so to loosen up thought by the 
consideration of various logical possibilities, as to dispel the traditional 
associations which have so often hindered the understanding of the rela- 
tion between physical and psychological propositions. 



Logical Foundations of the Unity of Science * 

RUDOLF CARNAP 


I. WHAT IS LOGICAL ANALYSIS OF SCIENCE? 

The task of analyzing science may be approached from various angles. 
The analysis of the subject matter of the sciences is carried out by science 
itself. Biology, for example, analyzes organisms and processes in organ- 
isms, and in a similar way every branch of science analyzes its subject 
matter. Mostly, however, by ‘analysis of science’ or ‘theory of science’ is 
meant an investigation which differs from the branch of science to which 
it is applied. We may, for instance, think of an investigation of scientific 
activity. We may study the historical development of this activity. Or we 
may try to find out in which way scientific work depends upon the in- 
dividual conditions of the men working in science, and upon the status of 
the society surrounding them. Or we may describe procedures and ap- 
pliances used in scientific w^ork. These investigations of scientific activity 
may be called history, psychology, sociology, and methodology of science. 
The subject matter of such studies is science as a body of actions carried 
out by certain persons under certain circumstances. Theory of science in 
this sense will be dealt with at various other places in this Encyclopedia; 
it is certainly an essential part of the foundation of science. 

We come to a theory of science in another sense if we study not the 
actions of scientists but their results, namely, science as a body of ordered 
knowledge. Here, by ‘results’ we do not mean beliefs, images, etc., and 
the behavior influenced by them. That would lead us again to psychology 
of science. We mean by ‘results’ certain linguistic expressions, viz., the 
statements asserted by scientists. The task of the theory of science in this 
sense will be to analyze such statements, study their kinds and relations, 
and analyze terms as components of those statements and theories as or- 
dered systems of those statements. A statement is a kind of sequence of 
spoken sounds, written marks, or the like, produced by human beings for 
specific purposes. But it is possible to abstract in an analysis of the state- 
ments of science from the persons asserting the statements and from the 
psychological and sociological conditions of such assertions. The analysis 

* Reprinted by kind permission of the author and the publishers, the University 
of Chicago Press, from International Encyclopedia of Unified Science^ I, 1. 1938. 
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of the linguistic expressions of science under such an abstraction is logic 
of science. 

Within the logic of science we may distinguish between two chief 
parts. The investigation may be restricted to the forms of the linguistic 
expressions involved, i.e., to the way in which they are constructed out 
of elementary parts (e.g., words) without referring to anything outside 
of language. Or the investigation goes beyond this boundary and studies 
linguistic expressions in their relation to objects outside of language. A 
study restricted in the first-mentioned way is called formal; the field of 
such formal studies is called formal logic or logical syntax. Such a formal 
or syntactical analysis of the language of science as a whole or in its vari- 
ous branches will lead to results of the following kinds. A certain term 
(e.g., a word) is defined within a certain theory on the basis of certain 
other terms, or it is definable in such a way. A certain term, although not 
definable by certain other terms, is reducible to them (in a sense to be 
explained later). A certain statement is a logical consequence of (or 
logically deducible from) certain other statements; and a deduction of 
it, given within a certain theory, is, or is not, logically correct. A certain 
statement is incompatible with certain other statements, i.e., its negation 
is a logical consequence of them. A certain statement is independent of 
certain other statements, i.e., neither a logical consequence of them nor 
incompatible with them. A certain theorj^ is inconsistent, i.e., some of its 
statements are incompatible with the other ones. The last sections of this 
essay will deal with the question of the unity of science from the logical 
point of view, studying the logical relations between the terms of the 
chief branches of science and between the law^s stated in these branches; 
thus it w^ill give an example of a syntactical analysis of the language of 
science. 

In the second part of the logic of science, a given language and the ex- 
pressions in it are analyzed in another Avay. Here also, as in logical syntax, 
abstraction is made from the psychological and sociological side of the 
language. This investigation, however, is not restricted to formal analysis 
but takes into consideration one important relation between linguistic ex- 
pressions and other objects — that of designation. An investigation of this 
kind is called semantics. Results of a semantical analysis of the language of 
science may, for instance, have the following forms. A certain term desig- 
nates a certain particular object (e.g., the sun), or a certain property of 
things (e.g., iron), or a certain relation between things (e.g., fatherhood), 
or a certain physical function (e.g., temperature); two terms in different 
branches of science (e.g., ‘homo sapiens’ in biology and ‘person’ in eco- 
nomics, or, in another way, ‘man’ in both cases) designate (or: do not 
designate) the same. What is designated by a certain expression may be 
called its designatimt. Two expressions designating the same are called 
synonymous. The term ‘true,’ as it is used in science and in everyday life. 
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can also be defined within semantics. We see that the chief subject matter 
of a semantical analysis of the language of science are such properties and 
relations of expressions, and especially of statements, as are based on the 
relation of designation. (Where we say ‘the designatum of an expres- 
sion,’ the customary phrase is ‘the meaning of an expression.’ It seems, how- 
ever, preferable to avoid the word ‘meaning’ wherever possible because 
of its ambiguity, i.e., the multiplicity of its designata. Above all, it is im- 
portant to distinguish between the semantical and the psychological use 
of the word ‘meaning.’) 

It is a question of terminological convention whether to use the term 
‘logic’ in the wider sense, including the semantical analysis of the designata 
of expressions, or in the narrower sense of logical syntax, restricted to 
formal analysis, abstracting from designation. And accordingly we may 
distinguish between logic of science in the narrower sense, as the syntax of 
the language of science, and logic of science in the wider sense, compre- 
hending both syntax and semantics. 

11. THE MAIN BRANCHES OF SCIENCE 

We use the word ‘science’ here in its widest sense, including all theo- 
retical knowledge, no matter whether in the field of natural sciences or in 
the field of the social sciences and the so-called humanities, and no matter 
whether it is knowledge found by the application of special scientific pro- 
cedures, or knowledge based on common sense in everyday life. In the 
same way the term ‘language of science’ is meant here to refer to the 
language which contains all statements (i.e., theoretical sentences as dis- 
tinguished from emotional expressions, commands, lyrics, etc.) used for 
scientific purposes or in everyday life. What usually is called science is 
merely a more systematic continuation of those activities which we carry 
out in everyday life in order to know something. 

The first distinction which we have to make is that between formal sci- 
ence and empirical science. Formal science consists of the analytic state- 
ments established by logic and mathematics; empirical science consists of 
the synthetic statements established in the different fields of factual knowl- 
edge. The relation of formal to empirical science will be dealt with at 
another place; here we have to do with empirical science, its language, 
and the problem of its unity. 

Let us take ‘physics’ as a common name for the nonbiological field of 
science, comprehending both systematic and historical investigations 
within this field, thus including chemistry, mineralogy, astronomy, geology 
(which is historical), meteorology, etc. How, then, are we to draw the 
boundary line between physics and biology? It is obvious that the dis- 
tinction between these two branches has to be based on the distinction 
between two kinds of things which we find in nature: organisms and 
nonorganisms. Let us take this latter distinction as granted, it is the task 
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of biologists to lay dow n a suitable definition for the term ‘organism,* in 
other words, to tell us the features of a thing which we take as character- 
istic for its being an organism. How, then, are we to define ‘biology’ on 
the basis of ‘organism’? We could perhaps think of trying to do it in this 
way: biology is the branch of science which investigates organisms and 
the processes occurring in organisms, and physics is the study of non- 
organisms. But these definitions would not draw the distinction as it is 
usually intended. A law stated in physics is intended to be valid universally, 
without anv restriction. For example, the law stating the electrostatic 
force as a function of electric charges and their distance, or the law de- 
termining the pressure of a gas as a function of temperature, or the law 
determining the angle of refraction as a function of the coefficients of re- 
fraction of the two media involved, are intended to apply to the processes 
in organisms no less than to those in inorganic nature. The biologist has 
to know these laws of physics in studying the processes in organisms. 
He needs them for the explanation of these processes. But since they do 
not suffice, he adds some other laws, not known by the physicist, viz., 
the specifically biological laws. Biology presupposes physics, but not 
vice versa. 

These reflections lead us to the following definitions. Let us call those 
terms which we need — in addition to logico-mathematical terms — for the 
description of processes in inorganic nature physical terms^ no matter 
whether, in a given instance, they are applied to such processes or to 
processes in organisms. That sublanguage of the language of science, which 
contains — besides logico-mathematical terms — all and only physical terms, 
may be called physical lajigiiage. The system of those statements w^hich 
are formulated in the physical language and are acknowledged by a cer- 
tain group at a certain time is called the physics of that group at that time. 
Such of these statements as have a specific universal form are called 
physical la^ws. The physical laws are needed for the explanation of processes 
in inorganic nature; but, as mentioned before, they apply to processes in 
organisms also. 

The whole of the rest of science may be called biology (in the uider 
seme). It seems desirable, at least for practical purposes, e.g., for the 
division of labor in research w^ork, to subdivide this wide field. But it 
seems questionable w^hether any distinctions can be found here which, 
although not of a fundamental nature, are at least clear to about the same 
degree as the distinction between physics and biology, hx. present, it is 
scarcely possible to predict which subdivisions will be made in the future. 
The traditional distinction between bodily (or material) and mental 
(or psychical) processes had its origin in the old magical and later meta- 
physical mind-body dualism. The distinction as a practical device for the 
classification of branches of science still plays an important role, even for 
those scientists who reject that metaphysical dualism; and it will probably 
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continue to do so for some time in the future. But when the aftereffect 
of such prescientific issues upon science becomes weaker and weaker, it 
may be that new boundary lines for subdivisions will turn out to be more 
satisfactory. 

One possibility of dividing biology in the wider sense into two fields is 
such that the first corresponds roughly to what is usually called biology, 
and the second comprehends among other parts those which usually are 
called psychology and social science. The second field deals with the be- 
havior of individual organisms and groups of organisms within their en- 
vironment, vith the dispositions to such behavior, with such features of 
processes in organisms as are relevant to the behavior, and with certain 
features of the environment which are characteristic of and relevant to the 
behavior, e.g., objects observed and work done by organisms. 

The first of the two fields of biology in the wider sense may be called 
biology in the narrower sense, or, for the following discussions, simply 
biology. This use of the term ‘biology’ seems justified by the fact that, 
in terms of the customary classification, this part contains most of what is 
usually called biology, namely, general biology, botany, and the greater 
part of zoology. The terms which are used in this field in addition to 
logico-mathematical and physical terms may be called biological terms in 
the narrower sense, or simply biological terms. Since many statements of 
biology contain physical terms besides biological ones, the biological lan- 
guage cannot be restricted to biological terms; it contains the physical 
language as a sublanguage and, in addition, the biological terms. Statements 
and laws belonging to this language but not to physical language will be 
called biological statements and biological laws. 

The distinction between the two fields of biology in the wider sense 
has been indicated only in a very vague way. At the present time it is 
not yet clear as to how the boundary line may best be drawn. Which 
processes in an organism are to be assigned to the second fields Perhaps the 
connection of a process with the processes in the nervous system might be 
taken as characteristic, or, to restrict it more, the connection with speak- 
ing activities, or, more generally, with activities involving signs. Another 
way of characterization might come from the other direction, from out- 
side, namely, selecting the processes in an organism from the point of view 
of their relevance to achievements in the environment (see Brunswik and 
Ness). There is no name in common use for this second field. (The term 
‘mental sciences’ suggests too narrow a field and is connected too closely 
with the metaphysical dualism mentioned before.) The term ‘behavior- 
istics’ has been proposed. If it is used, it must be made clear that the word 
‘behavior’ has here a greater extension than it had with the earlier be- 
haviorists. Here it is intended to designate not only the overt behavior 
which can be observed from outside but also internal behavior (i.e., 
processes within the organism); further, dispositions to behavior which 
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may not be manifest in a special case; and, finally, certain effects upon the 
environment. Within this second field we may distinguish roughly be- 
tween two parts dealing with individual organisms and with groups of 
organisms. But it seems doubtful whether any sharp line can be drawn 
between these two parts. Compared with the customary classification 
of science, the first part would include chiefly psycholog}% but also some 
parts of physiology and the humanities. The second part would chiefly 
include social science and, further, the greater part of the humanities and 
history, but it has not only to deal with groups of human beings but also 
to deal with groups of other organisms. For the following discussion, the 
terms ‘psychology’ and ‘social science’ will be used as names of the tw’o 
parts because of lack of better terms. It is clear that both the question of 
boundary lines and the question of suitable terms for the sections is still 
in need of much more discussion. 

III. REDUCIBILITY 

The question of the unity of science is meant here as a problem of the 
logic of science, not of ontology. We do not ask: “Is the world one?” 
“Are all events fundamentally of one kind.^” “Are the so-called mental 
processes really physical processes or not?” “Are the so-called physical 
processes really spiritual or not?” It seems doubtful w’hether we can find 
any theoretical content in such philosophical questions as discussed by 
monism, dualism, and pluralism. In any case, when w^e ask w'hether there 
is a unity in science, we mean this as a question of logic, concerning the 
logical relationships between the terms and the laws of the various branches 
of science. Since it belongs to the logic of science, the question concerns 
scientists and los^icians alike. 

Let us first deal with the question of terms. (Instead of the word ‘term’ 
the w^ord ‘concept’ could be taken, which is more frequently used by 
logicians. But the word ‘term’ is more clear, since it shows that we mean 
signs, e.g., words, expressions consisting of words, artificial symbols, etc., 
of course with the meaning they have in the language in question. We do 
not mean ‘concept’ in its psychological sense, i.e., images or thoughts 
somehow connected with a w'ord; that w’ould not belong to logic.) We 
know the meaning (designatum) of a term if we know under what 
conditions we are permitted to apply it in a concrete case and under w’hat 
conditions not. Such a knowdedge of the conditions of application can be 
of two different kinds. In some cases we may have a merely practical knowd- 
edge, i.e., we are able to use the term in question correctly without giving 
a theoretical account of the rules for its use. In other cases we may be 
able to give an explicit formulation of the conditions for the application 
of the term. If now a certain term x is such that the conditions for its 
application (as used in the language of science) can be formulated with 
the help of the terms y, s, etc., we call such a formulation a reduction 
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statement for x in terms of y, z, etc., and we call x reducible to y, 2, etc. 
There may be several sets of conditions for the application of x; hence x 
may be reducible to y, 2, etc., and also to u, v, etc., and perhaps to other 
sets. There may even be cases of mutual reducibility, e.g., each term of 
the set *1, x^, etc., is reducible to y,, ya, etc.; and, on the other hand, each 
term of the set yi, y^, etc., is reducible to aJi, x^, etc. 

A definition is the simplest form of a reduction statement. For the formu- 
lation of examples, let us use ‘=’ (called the symbol of equivalence) as ab- 
breviation for ‘if and only if.’ Example of a definition for ‘ox’: ‘a: is an 
ox^xis 3 l quadruped and homed and cloven-footed and raminant, etc.’ 
This is also a reduction statement because it states the conditions for the 
application of the term ‘ox,’ saying that this term can be applied to a thing 
if and only if that thing is a quadruped and horned, etc. By that definition 
the term ‘ox’ is shown to be reducible to — ^moreover definable by — the set 
of terms ‘quadruped,’ ‘horned,’ etc. 

A reduction statement sometimes cannot be formulated in the simple 
form of a definition, i.e., of an equivalence statement, ‘. ... s 
but only in the somewhat more complex form ‘If .... , then: .... 

= ’ Thus a reduction statement is either a simple (i.e., explicit) 

definition or, so to speak, a conditional definition. (The term ‘reduction 
statement’ is generally used in the narrower sense, referring to the second, 
conditional form.) For instance, the following statement is a reduction 
statement for the term ‘electric charge’ (taken here for the sake of sim- 
plicity as a nonquantitative term), i.e., for the statement form ‘the body * 
has an electric charge at the time f: ‘If a light body y is placed near x 
at t, then: x has an electric charge at t = y is attracted by x at f.’ A general 
way of procedure which enables us to find out whether or not a certain 
term can be applied in concrete cases may be called a method of de- 
termination for the term in question. The method of determination for a 
quantitative term (e.g., ‘temperature’) is the method of measurement for 
that term. Whenever we know an experimental method of determination 
for a term, we are in a position to formulate a reduction statement for it. 
To know an experimental method of determination for a term, say ‘Qg,’ 
means to know two things. First, we must know an experimental situation 
which we have to create, say the state Q,, e.g., the arrangement of measur- 
ing apparatuses and of suitable conditions for their use. Second, we must 
know the possible experimental result, say Q„ which, if it occurs, will 
confirm the presence of the property Qg. In the simplest case — let us leave 
aside the more complex cases — Qg is also such that its nonoccurrence shows 
that the thing in question does not have the property Qg. Then a reduction 
statement for ‘Qg,’ i.e., for the statement form ‘the thing (or space-time- 
point) a: is Qg (i.e., has the property Qg) at the time tf can be formulated 
in this way: ‘If x is (i.e., x and the surroundings of x are in the state Q^) 
at time t, then: a: is Qg at r s * is Qg at L’ On the basis of this reduction 
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Statement, the term 'Qg’ is reducible to ‘Q^,’ ‘Qo,* and spatio-temporal 
terms. Whenever a term ‘Qg’ expresses the disposition of a thing to be- 
have in a certain way (Qo) to certain conditions (Qi), we have a reduc- 
tion statement of the form given above. If there is a connection of such 
a kind between Q^, Qo, and Qg, then in biology and psychology in certain 
cases the following terminology is applied: ‘To the stimulus Qi w^e find the 
reaction as a symptom for Qg.’ But the situation is not essentially 
different from the analogous one in physics, where we usually do not 
apply that terminology. 

Sometimes w^e know several methods of determination for a certain 
term. For example, w’e can determine the presence of an electric current 
by observing either the heat produced in the conductor, or the deviation 
of a magnetic needle, or the quantity of a substance separated from an 
electrolyte, etc. Thus the term ‘electric current’ is reducible to each of 
many sets of other terms. Since not only can an electric current be meas- 
ured by measuring a temperature but also, conversely, a temperature can 
be measured by measuring the electric current produced by a thermo- 
electric element, there is mutual reducibility betw-^een the terms of the 
theory of electricity, on the one hand, and those of the theoiy of heat, on 
the other. The same holds for the terms of the theory of electricity and 
those of the theory of magnetism. 

Let us suppose that the persons of a certain group have a certain set 
of terms in common, either on account of a merely practical agreement 
about the conditions of their application or with an explicit stipulation 
of such conditions for a part of the terms. Then a reduction statement re- 
ducing a new' term to the terms of that original set may be used as a w'ay 
of introducing the new^ term into the language of the group. This way 
of introduction assures conformity as to the use of the new’ term. If a cei“- 
tain language (e.g., a sublanguage of the language of science, covering a 
certain branch of science) is such that every term of it is reducible to a 
certain set of terms, then this language can be constructed on the basis 
of that set by introducing one new term after the other by reduction 
statements. In this case we call the basic set of terms a sufficie?it reduction 
basis for that language 

IV. THE UNITY OF THE LANGUAGE OF SCIENCE 

Now we will analyze the logical relations among the terms of different 
parts of the language of science wdth respect to reducibility. We have in- 
dicated a division of the w^hole language of science into some parts. Now 
we may make another division cutting across the first, by distinguishing 
in a rough way, without any claims to exactness, between those terms 
which W’e use on a prescientific level in our everyday language, and for 
whose application no scientific procedure is necessary, and scientific terms 
in the narrower sense. That sublanguage which is the common part of 
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this prescientific language and the physical language may be called physical 
thing-language or briefly thing4angmge. It is this language that we use 
in speaking about the properties of the observable (inorganic) things 
surrounding us. Terms like ‘hot’ and ‘cold’ may be regarded as belonging 
to the thing-language, but not ‘temperature’ because its determination re- 
quires the application of a technical instrument; further, ‘heavy’ and 
‘light’ (but not ‘weight’); ‘red,’ ‘blue,’ etc.; ‘large,’ ‘small,’ ‘thick,’ ‘thin,’ 
etc. 

The terms so far mentioned designate what we may call observable 
properties, i.e., such as can be determined by a direct observation. We will 
call them observable thmg-predicates. Besides such terms the thing-lan- 
guage contains other ones, e.g., those expressing the disposition of a thing 
to a certain behavior under certain conditions, e.g., ‘elastic,’ ‘soluble,’ ‘flex- 
ible,’ ‘transparent,’ ‘fragile,’ ‘plastic,’ etc. These terms — they might be 
called disposition-predicates — are reducible to observable thing-predicates 
because we can describe the experimental conditions and the reactions 
characteristic of such disposition-predicates in terms of observable thing- 
predicates. Example of a reduction statement for ‘elastic’: ‘If the body x 
is stretched and then released at the time, ty then: x is elastic at the time 
t^x contracts at where the terms ‘stretched,’ ‘released,’ and ‘contract- 
ing’ can be defined by observable thing-predicates. If these predicates are 
taken as a basis, we can moreover introduce, by iterated application of 
definition and (conditional) reduction, every other term of the thing- 
langtcage, e.g., designations of substances, e.g., ‘stone,’ ‘water,’ ‘sugar,’ or 
of processes, e.g., ‘rain,’ ‘fire,’ etc. For every term of that language is 
such that we can apply it either on the basis of direct observation or with 
the help of an experiment for which we know the conditions and the pos- 
sible result determining the application of the term in question. 

Now we can easily see that every term of the physical language is reduc- 
ible to those of the thing-language and hence finally to observable thing- 
predicates. On the scientific level, we have the quantitative coefficient of 
elasticity instead of the qualitative term ‘elastic’ of the thing-language; we 
have the quantitative term ‘temperature’ instead of the qualitative ones 
‘hot’ and ‘cold’; and we have all the terms by means of which physicists 
describe the temporary or permanent states of things or processes. For 
any such term the physicist knows at least one method of determination. 
Physicists would not admit into their language any term for which no 
method of determination by observations were given. The formulation 
of such a method, i.e., the description of the experimental arrangement to 
be carried out and of the possible result determining the application of 
the term in question, is a reduction statement for that term. Sometimes the 
term will not be directly reduced by the reduction statement to thing- 
predicates, but first to other scientific terms, and these by their reduction 
statements again to other scientific terms, etc.; but such a reduction chain 
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must in any case finally lead to predicates of the thing-language and, more- 
over, to observable thing-predicates because otherw ise there would be no 
way of determining ^\'hether or not the physical term in question can be 
applied in special cases, on the basis of given observation statements. 

If we come to biology (this term now always understood in the nar- 
rower sense), we find again the same situation. For any biological term 
the biologist who introduces or uses it must know empirical criteria for 
its application. This applies, of course, only to biological terms in the 
sense explained before, including all terms used in scientific biology proper, 
but not to certain terms used sometimes in the philosophy of biology — "a 
whole,’ ‘entelechy,’ etc. It may happen that for the description of the 
criterion, i.e., the method of determination of a term, other biological terms 
are needed. In this case the term in question is first reducible to them. But 
at least indirectly it must be reducible to terms of the thing-language 
and finally to observable thing-predicates, because the determination of 
the term in question in a concrete case must finally be based upon observa- 
tions of concrete things, i.e., upon observation statements formulated in 
the thing-language. 

Let us take as an example the term ‘muscle.’ Certainly biologists know 
the conditions for a part of an organism to be a muscle; otherwise the term 
could not be used in concrete cases. The problem is: Which other terms 
are needed for the formulation of those conditions? It will be necessary 
to describe the functions within the organism which are characteristic of 
muscles, in other words, to formulate certain laws connecting the processes 
in muscles with those in their environment, or, again in still other words, 
to describe the reactions to certain stimuli characteristic of muscles. Both 
the processes in the environment and those in the muscle (in the cus- 
tomary terminology: stimuli and reactions) must be described in such a 
way that we can determine them by observations. Hence the term ‘muscle,’ 
although not definable in terms of the thing-language, is reducible to them. 
Similar considerations easily show the reducibility of any other biological 
term — ^w^hether it be a designation of a kind of organism, or of a kind of 
part of organisms, or of a kind of process in organisms. 

The result found so far may be formulated in this way: The terms of 
the thing-language, and even the narrower class of the observ^able thing- 
predicates, supply a sufficient basis for the languages both of physics and 
of biology. (There are, by the way, many reduction bases for these lan- 
guages, each of which is much more restricted than the classes mentioned.) 
Now the question may be raised whether a basis of the kind mentioned 
is sufficient even for the whole language of science. The affirmative an- 
swer to this question is sometimes called physicalisni (because it was first 
formulated not with respect to the thing-language but to the wider 
physical language as a sufficient basis). If the thesis of physicalism is ap- 
plied to biology only, it scarcely meets any serious objections. The skua- 
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tion is somewhat changed, however, when it is applied to psychology and 
social science (individual and social behavioristics). Since many of the 
objections raised against it are based on misinterpretations, it is necessary 
to make clear what the thesis is intended to assert and what not. 

The question of the reducibility of the terms of psychology to those 
of the biological language and thereby to those of the thing-language is 
closely connected with the problem of the various methods used in psy- 
chology. As chief examples of methods used in this field in its present state, 
the physiological, the behavioristic, and the introspective methods may 
be considered. The physiological approach consists in an investigation of 
the functions of certain organs in the organism, above all, of the nervous 
system. Here, the terms used are either those of biology or those so closely 
related to them that there will scarcely be any doubt with respect to their 
reducibility to the terms of the biological language and the thing-language. 
For the behavioristic approach different ways are possible. The investi- 
gation may be restricted to the external behavior of an organism, i.e., 
to such movements, sounds, etc., as can be observed by other organisms 
in the neighborhood of the first. Or processes within the organism may also 
be taken into account so that this approach overlaps with the physiological 
one. Or, finally, objects in the environment of the organism, either ob- 
served or worked on or produced by it, may also be studied. Now it is 
easy to see that a term for whose determination a behavioristic method — 
of one of the kinds mentioned or of a related kind — is known, is reducible 
to the terms of the biological language, including the thing-language. As 
we have seen before, the formulation of the method of determination for 
a term is a reduction statement for that term, either in the form of a simple 
definition or in the conditional form. By that statement the term is shown 
to be reducible to the terms applied in describing the method, namely, the 
experimental arrangement and the characteristic result. Now, conditions 
and results consist in the behavioristic method either of physiological 
processes in the organism or of observable processes in the organism and 
in its environment. Hence they can be described in terms of the biological 
language. If we have to do with a behavioristic approach in its pure form, 
i.e., leaving aside physiological investigations, then the description of the 
conditions and results characteristic for a term can in most cases be given 
directly in terms of the thing-language. Hence the behavioristic reduction 
of psychological terms is often simpler than the physiological reduction 
of the same term. 

Let us take as an example the term ‘angry.’ If for anger we knew a suf- 
ficient and necessary criterion to be found by a physiological analysis of 
the nervous system or other organs, then we could define ‘angry’ in terms 
of the biological language. The same holds if we knew such a criterion 
to be determined by the observation of the overt, external behavior. But a 
physiological criterion is not yet known. And the peripheral symptoms 
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known are presumably not necessary criteria because it might be thar a 
person of strong self-control is able to suppress these symptoms. If this is 
the case, the term ‘angry’ is, at least at the present time, not definable in 
terms of the biological language. But, nevertheless, it is reducible to such 
terms. It is sufficient for the formulation of a reduction sentence to know 
a behavioristic procedure which enables us — ^if not always, at least under 
suitable circumstances — to determine whether the organism in question is 
angry or not. And we know indeed such procedures; otherwise wq should 
never be able to apply the term ‘angry’ to another person on the basis of 
our observations of his behavior, as we constantly do in everyday life and 
in scientific investigation. A reduction of the term ‘angry’ or similar terms 
by the formulation of such procedures is indeed less useful than a defini- 
tion would be, because a definition supplies a complete (i.e., uncondi- 
tional) criterion for the term in question, while a reduction statement of 
the conditional form gives only an incomplete one. But a criterion, condi- 
tional or not, is all we need for ascertaining reducibility. Thus the result 
is the following: If for any psychological term we know either a physio- 
logical or a behavioristic method of determination, then that term is re- 
ducible to those terms of the thing-language. 

In psychology, as we find it today, there is, besides the physiological and 
the behavioristic approach, the so-called introspective 7nethod. The ques- 
tions as to its validity, limits, and necessity are still more unclear and in 
need of further discussion than the analogous questions with respect to 
the two other methods. Much of what has been said about it, especially 
by philosophers, may be looked at with some suspicion. But the facts them- 
selves to w'hich the term ‘introspection’ is meant to refer will scarcely 
be denied by anybody, e.g., the fact that a person sometimes knows that 
he is angry without applying any of those procedures which another per- 
son would have to apply, i.e., without looking with the help of a physio- 
logical instrument at his nervous system or looking at the play of his facial 
muscles. The problems of the practical reliability and theoretical validity 
of the introspective method may here be left aside. For the discussion of 
reducibihty an answer to these problems is not needed. It will suffice to 
show that in every case, no matter whether the introspective method is 
applicable or not, the behavioristic method can be applied at any rate. But 
we must be careful in the interpretation of this assertion. It is not meant 
as saying: ‘Every psychological process can be ascertained by the be- 
havioristic method.’ Here we have to do not with the single processes them- 
selves (e.g., Peter’s anger yesterday morning) but with kinds of processes 
(e.g., anger). If Robinson Crusoe is angry and then dies before anybody 
comes to his island, nobody except himself ever knows of this single oc- 
currence of anger. But anger of the same kind, occurring with other per- 
sons, may be studied and ascertained by a behavioristic method, if cir- 
cumstances are favorable. (Analogy: if an electrically charged raindrop 
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falls into the ocean without an observer or suitable recording instrument 
in the neighborhood, nobody will ever know of that charge. But a charge 
of the same kind can be found out under suitable circumstances by cer- 
tain observations.) Further, in order to come to a correct formulation of 
the thesis, we have to apply it not to the kinds of processes (e.g., anger) 
but rather to the terms designating such kinds of processes (e.g., ‘anger’). 
The difference might seem trivial but is, in fact, essential. We do not 
at all enter a discussion about the question whether or not there are kinds 
of events which can never have any behavioristic symptoms, and hence 
are knowable only by introspection. We have to do with psychological 
terms, not with kinds of events. For any such term, say, ‘Q,’ the psycho- 
logical language contains a statement form applying that term, e.g., ‘The 
person .... is at the time .... in the state Q.’ Then the utterance by 
speaking or writing of the statement ‘I am now (or: I was yesterday) 
in the state Q,’ is (under suitable circumstances, e.g., as to reliability, etc.) 
an observable symptom for the state Q. Hence there cannot be a term in 
the psychological language, taken as an intersub jective language for mu- 
tual communication, which designates a kind of state or event without any 
behavioristic symptom. Therefore, there is a behavioristic method of de- 
termination for any term of the psychological language. Hence every such 
term is reducible to those of the thing-language. 

The logical nature of the psychological terms becomes clear by an 
analogy with those physical terms which are introduced by reduction state- 
ments of the conditional form. Terms of both kinds designate a state char- 
acterized by the disposition to certain reactions. In both cases the state is 
not the same as those reactions. Anger is not the same as the movements 
by which an angry organism reacts to the conditions in his environment, 
just as the state of being electrically charged is not the same as the process 
of attracting other bodies. In both cases that state sometimes occurs with- 
out these events which are observable from outside; they are consequences 
of the state according to certain laws and may therefore under suitable 
circumstances be taken as symptoms for it; but they are not identical 
with it. 

The last field to be dealt with is social science (in the wide sense in- 
dicated before; also called social behavioristics). Here we need no de- 
tailed analysis because it is easy to see that every term of this field is re- 
ducible to terms of the other fields. The result of any investigation of a 
group of men or other organisms can be described in terms of the mem- 
bers, their relations to one another and to their environment. Therefore, 
the conditions for the application of any term can be formulated in terms 
of psychology, biology, and physics, including the thing-language. Many 
terms can even be defined on that basis, and the rest is certainly reducible 
to it. 

It is true that some terms which are used in psychology are such that 
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they designate a certain behavior (or disposition to behavior) within a 
group of a certain kind or a certain attitude toward a group, e.g., ‘desirous 
of ruling,’ ‘shy,’ and others. It may be that for the definition or reduc- 
tion of a term of this kind some terms of social science describing the 
group involved are needed. This shows that there is not a clear-cut line 
between psychology and social science and that in some cases it is not clear 
whether a term is better assigned to one or to the other field. But such 
terms are also certainly reducible to those of the thing-language because 
every term referring to a group of organisms is reducible to terms referring 
to individual organisms. 

The result of our analysis is that the class of observable thing-predicates 
is a sufficient reduction basis for the whole of the language of science, in- 
cluding the cognitive part of the everyday language. 

V. THE PROBLEM OF THE UNITY OF LAWS 

The relations betv^een the terms of the various branches of science have 
been considered. There remains the task of analyzing the relations be- 
tween the laws. According to our previous consideration, a biological law 
contains only terms which are reducible to physical terms. Hence there 
is a common language to which both the biological and the physical iav’s 
belong so that they can be logically compared and connected We can 
ask whether or not a certain biological law is compatible with the system 
of physical laws, and whether or not it is derivable from them. But the 
answer to these questions cannot be inferred from the reducibility of the 
terms. At the present state of the development of science, it is certainly 
not possible to derive the biological laws from the physical ones. Some phi- 
losophers believe that such a derivation is forever impossible because of 
the very nature of the two fields. But the proofs attempted so far for this 
thesis are certainly insufficient. This question is, it seems, the scientific 
kernel of the problem of vitalism; some recent discussions of this problem 
are, however, entangled with rather questionable metaphysical issues. The 
question of derivability itself is, of course, a very serious scientific prob- 
lem. But it will scarcely be possible to find a solution for it before many 
more results of experimental investigation are available than we have to- 
day. In the meantime the efforts toward derivation of more and more 
biological laws from physical laws — ^in the customary formulation: ex- 
planation of more and more processes in organisms with the help of 
physics and chemistry — ^v^ill be, as it has been, a very fruitful tendency in 
biological research. 

As we have seen before, the fields of psychology and social science are 
very closely connected with each other. A clear division of the laws of 
these fields is perhaps still less possible than a division of the terms. If the 
laws are classified in some way or other, it will be seen that sometimes a 
psychological law is derivable from those of social science, and sometimes 
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a law of social science from those of psychology. (An example of the 
first kind is the explanation of the behavior of adults— e.g., in the theories 
of A. Adler and Freud— by their position within the family or a larger 
group during childhood; an example of the second kind is the obvious 
explanation of an increase of the price of a commodity by the reactions 
of buyers and sellers in the case of a diminished supply.) It is obvious 
that, at the present time, laws of psychology and social science cannot be 
derived from those of biology and physics. On the other hand, no scien- 
tific reason is known for the assumption that such a derivation should be 
in principle and forever impossible. 

Thus there is at present no unity of laws. The construction of one 
homogeneous system of laws for the whole of science is an aim for the 
future development of science. This aim cannot be shown to be unat- 
tainable. But we do not, of course, know whether it will ever be reached. 

On the other hand, there is a unity of language in science, viz., a com- 
mon reduction basis for the terms of all branches of science, this basis con- 
sisting of a very narrow and homogeneous class of terms of the physical 
thing-Ianguage. This unity of terms is indeed less far-reaching and ef- 
fective than the unity of laws would be, but it is a necessary preliminary 
condition for the unity of laws. We can endeavor to develop science 
more and more in the direction of a unified system of laws only because 
we have already at present a unified language. And, in addition, the fact 
that we have this unity of language is of the greatest practical importance. 
The practical use of laws consists in making predictions with their help. 
The important fact is that very often a prediction cannot be based on 
our knowledge of only one branch of science. For instance, the construc- 
tion of automobiles will be influenced by a prediction of the presumable 
number of sales. This number depends upon the satisfaction of the buyers 
and the economic situation. Hence we have to combine knowledge about 
the function of the motor, the effect of gases and vibration on the human 
organism, the ability of persons to learn a certain technique, their will- 
ingness to spend so much money for so much service, the development 
of the general economic situation, etc. This knowledge concerns particular 
facts and general laws belonging to all the four branches, partly scientific 
and partly common-sense knowledge. For very many decisions, both 
in individual and in social life, we need such a prediction based upon a 
combined knowledge of concrete facts and general laws belonging to 
different branches of science. If now the terms of diflFerent branches had 
no logical connection between one another, such as is supplied by the 
homogeneous reduction basis, but were of fundamentally different char- 
acter, as some philosophers believe, then it would not be possible to con- 
nect singular statements and laws of different fields in such a way as to 
derive predictions from them. Therefore, the unity of the language of 
science is the basis for the practical application of theoretical knowledge. 
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Realism and the New Way of Words * 

WILFRID SELLARS 


I 

It has been said that a system of philosophy is not refuted, but becomes 
ignored. This is true. It is equally true (and for the same reason) that a 
clash of systems in the philosophical drama ends not in victory and defeat, 
but in a changing of the scene. Put from a somewhat different point of 
view, the historical development of philosophy is more truly conceived 
as the periodic formulation of new questions, than as a series of attempted 
answers to an enduring body of problems. Although the new questions 
which appear in this process can be regarded, for the most part, as re- 
visions or reformulations of earlier issues, the fact of revision and reformu- 
lation is of the essence of the matter, making new questions out of old. 
Put in these terms, a system dies when the questions it seeks to answer are 
no longer asked; and only where the questions are the same can there be 
a genuine clash of answers. 

An essentially similar point of view which, however, cuts a bit deeper, 
argues that in philosophy, as opposed to the factual sciences, the answer 
to a properly formulated question must, in the nature of the case, be ob- 
vious. It suggests that the evolution of philosophical thought is accurately 
conceived neither as a series of different answers to the same questions, nor 
as a series of different sets of questions, but rather as the series of approxi- 
mations by which philosophers move toward the discovery of the very 
questions they have been trying to answer all the time. This conception 
of philosophy as a quest of which the goal is the obvious, is, I believe, a 
sound one. It is the problems and not the answers that are difficult; and 
a genuine advance is constituted by the replacement of a confused by a 
less confused question, where the two are in some sense the same. 

We have suggested that philosophy as an ongoing enterprise depends 
for its existence on lack of clarity; that the mere occurrence of philo- 
sophical dispute entails that at least one of the parties is tangled in a con- 
fused formulation. This thesis is by no means novel, yet many who sub- 
scribe to it conceive of philosophical confusion as confusion the removal 
of which leaves nothing philosophical behind unless it be the score for a 

* Reprinted, with minor alterations, by kind permission of the editors from Philoso^ 
phy and Fhenoinenologtcal Research, 8, 1948. 
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repeat performance, so that philosophy becomes and never is, I have im- 
plicitly rejected this view by speaking of philosophical questions and an- 
swers. Yet clarification is the significant element in philosophical activity, 
however its nature be conceived. In what, then, does philosophical con- 
fusion consist? I doubt that it is a proper or unique species. It appears, 
rather, to be common or garden variety confusion flowering in an un- 
usually fertile field. It is bad reasoning aided and abetted by factual ig- 
norance. It is asking questions which imply answers to prior questions 
which have not even been raised. It is using terms now in one sense, now 
in another. In short, it is making mistakes. The factual ignorance which 
has assisted philosophers in making mistakes has been, and still is, primarily 
in the field of psvchology. The undeveloped state of the science of the 
higher processes has thrown philosophers on their own resources in an 
intricate factual field. The absence of a structure of scientific law in which 
such key terms as ‘conscious’, ‘concept’, ‘abstracting’, ‘knowing’, ‘believ- 
ing’, etc., are firmly held in place, has made it easy to the point of in- 
evitability to pass from one question to another which only appears to be 
the same. In particular, this lack has tended to result in a failure clearly to 
distinguish epistemological from psychological issues. While much has 
been accomplished in the way of securing this distinction, it is still un- 
finished business. Here is confusion to be clarified. 

n 

It was long the custom in systematic discussions of epistemology, to 
ask the man in the street certain questions concerning what, after all, he 
knenx (which questions, being a man in the street, he had never asked 
himself), and from the answers construct the invaluable dialectical foil 
called Naive Realism. Thus arrived at, this construction inevitably ap- 
peared in the light of a conviction we all share, appeared to be coimnon 
sense^ to be something we all wish were true; and the process w’hereby 
subsequent examination first raised doubts, then finally pressed it to hu- 
miliating collapse tended to take on the character of a tragedy akin to the 
loss of our childhood faiths. The inevitable stages in the argument which, 
initiated by this manner of posing the question, dissolved the grim, but 
comfortingly substantial, world around us in the dialectical acids of the 
schools left those who stayed to the bitter end convinced, but uneasy. 
Somehow the magic was gone. The acts of the tragedy (though not ah\ ays 
performed in this order) were Naive Realism, New Realism, Critical Real- 
ism, Idealism, Pragmatism and Epistemological Solipsism of the Present 
Moment. 

It has become increasingly clear, in the course of the past decade, that 
this particular tragedy was based on a mistake; on an asking of the wrong, 
or better, of a confused question. This suggests immediately, in view of 
considerations advanced in the first section of this paper, that the curtain 
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is being rung down on this particular cluster of controversies, and that 
new dramatis 'personae are moving to the center of the stage. This is true; 
but those considerations also suggest that while the new questions may be 
clearer, they will none the less be in essence the same, and that conse- 
quently the new play will be the old, cut and adapted to modern dress. 
The empirical and the formal, the psychological and the epistemological 
will be more clearly distinguished, yet the competing points of view will 
be found capable of translation into the new frame of reference, if only 
to be curtly dismissed. In the remainder of this paper I propose to indicate 
how the realism issue becomes transformed when translated into the new 
way of words. 


Ill 

A Claim of Language, One of the most striking features of the language 
we use, from the standpoint of epistemological analysis, is the fact that 
it enables us to speak not only about this or that individual occurrence 
in space and time, but also about so7ne individuals and about all individuals. 
Thus, it makes sense to say that while ‘All swans are white’ does not entail 
There are swans’, and consequently is not in the technical sense an ex- 
istential proposition, it does none the less talk about everything that is and 
about nothing that is not and says of each item that either it is white or 
else it is not a sw^an. It has not always, however, been realized that this 
train of thought leads directly to the conclusion that our language claims 
somehow to contain a designation for every element in every state of 
affairs, past, present and future; that, in other words, it claims to mirror 
the world by a complete and systematic one-to-one correspondence of 
designations with individuals. If it is obvious that our language does not 
explicitly contain such designations (and it would hardly be illuminating 
to say that it contains them impbcitly), it is equally clear that our language 
behaves as though it contained them. We shall begin our epistemological 
examination of language by considering the nature and status of general 
propositions. But first we shall introduce a methodological device that 
will be used throughout this paper as an aid to the formulation of epis- 
temological issues. 

Epistemology Writ Large: The Language of Omniscience, Philosophers 
have on occasion found it useful to stand back and essay a God-like vision 
of the universe; to attempt to see things as they would be seen by an 
omniscient being. Translated into the new way of words, this endeavor 
becomes the attempt to envisage the language of omniscience. A con- 
sideration of the larger writing may assist us in our argument as it did 
Socrates in the Republic, To be of value, however, the omniscient being 
whose language we have in mind must be no transcendent Deity with 
vaguely specified though omnivorous cognitive powers, but rather one 
who shares, apart from his omniscience, our human lot through being im- 
mersed in time, and limited to our characteristic ways of confronting the 
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world. The notion of such a being will be used as a device for suggesting 
statements to be clarified. We shall begin with no other characterization 
of omniscience than that offered by common sense. It is not a question of 
using a clear notion of omniscience and the language of omniscience to 
clarify a confused notion of human cognition and language. It is rather 
a matter of writing the latter confusion large so that it may more easily be 
clarified. 

The feature of the language of an omniscient being with which we shall 
primarily be concerned in this paper is the fact that it permits him to 
formulate a body of completely unpacked or logically simple sentences 
which together constitute the story of the universe in which he lives. In 
the previous section we permitted ourselves to be puzzled by the fact 
that it makes sense to say that our language enables us to speak about every-^ 
thing though it does not enable us to list each thing. Since it is involved 
in the notion of the language of omniscience that it is able to do both, an 
examination of the status of general propositions in this language should 
prove fruitful. 

Omniscience and the Universal Proposition, When our hypothetical 
omniscient being (we shall call him, for convenience, Jones) makes the 
statement ‘All A’s are B’, he makes no claim which he cannot back up 
with an explicit use of language. Thus he can also say: 

(1) ‘ii is B or not-A and ig is B or not-A . . . and in is B or 
not-A . . . 

where the dots serve only to indicate the unreprodiicible magnitude of the 
statement Jones would actually make. Such a device would play no role 
in the Jonesean utterance. But can we say that (i) even as formulated 
by Jones would be equivalent to ‘All A’s are B’? Would he not have to 
add a further statement, 

(2) ‘ii, ig, . . * in, . • • are all the individuals’ 

where the dots, again, would not appear in the Jonesean formulation? But 
(2) as it stands is misleading. Individuality is not a quality, or, to put it 
more technically, in the language in which (i) and (2) are formulated, the 
term ‘individual’ has the status of a reflection of the syntactical predicate 
‘individual constant of the Jonesean language.’ Thus (2) must be under- 
stood as the reflection (“quasi-syntactical” expression) of something like 

(2') ‘ ‘ij,’ . • . ‘in,’ ... are all the individual constants of the 

(Jonesean) language.’ 

This step brings with it a considerable clarification, for it is clear that the 
question as to what individual constants a language contains is a purely 
linguistic question w’hich as such involves no reference to the extra- 
linguistic. Its truth rests on what we shall take to be an analytic truth, 
namely. 
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(2") ‘An individual constant of the (Jonesean) language is either 
‘ii’ or ‘i/ ... or ‘in’ or . . 

Thus we see that doubts concerning the adequacy of a given conjunction 
as a translation of a sentence beginning with ‘all’ in the Jonesean language 
are resolvable by appeal to the battery of individual constants included in 
the resources of that language. We are now in a position to give our prob- 
lem a more accurate formulation: 

Granted that in the syntactical dimension the core of “all-ness” in the language 
of omniscience is to be found in the battery of individual constants which make 
up one segment of the resources of the language, ^hat makes the Jonesean Ian- 
guage njoith its battery adequate to Jones^ world so that as an omniscient being he 
uses it? Or, to put it somewhat diiferently, what is the non-syntactical core of 
the reach of the language of an omniscient being? 

A Pragmatic Step. If the question were so phrased as to read, “What 
criterion enables Jones to select a language which contains a just adequate 
supply of individual terms?” we should be tempted to reply by formulat- 
ing a thesis to the effect that the world is directly present to the Jonesean 
mind, and that consequently he can compare his language with the world. 
Not only, however, would such a notion be out of keeping with the re- 
strictions we have imposed on our omniscient being; it could not in any 
case begin to give the explanation demanded of it. Even if Jones could 
confront all the individual items in his language with items directly present 
to his mind, it would not follow that this set of terms was adequate to the 
‘totality of existence’, for no collection of objects of awareness could give 
the required assurance of totality. As a last resort, we might claim that 
the items directly present to the Jonesean mind form a system one of the 
characteristics of which is that it is incompatible with the existence of 
anything more. There may be some sense to the notion of such a system, 
but as thus formulated it makes the mistake which underlies the ontologi- 
cal argument. Properly formulated (as will be brought out later) it is as 
much a “quasi-linguistic” concept as that of individual. We are thus forced 
to the conclusion that if it makes sense to speak of a one-to-one corre- 
spondence of the individual constants of the Jonesean language with the 
constituents of his world, this correspondence cannot be ascribed to a 
direct comparing of language with world. 

Now to say that a battery of individual constants is adequate to the world, is 
to say that each constant means an item in the world, and each item in the world 
is meant by an individual constant of the language. Thus we can at least say that 
the concept of adequacy must be clarified m terms of a meta-language involving 
semantic resources (for semantics gives us a logic of meaning). Furthermore, 
in spite of the failure of the above attempts, this clarification must involve some 
relation of the language to Jones who uses it, and whose omniscience it embodies. 
In this latter respect, it is clear that our account must involve a pragjnatic ele- 
ment, for the term “pragmatic” in current semiotics refers to language as used. 
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Language and Laiigiiage Schema, If the situation stands so with respect 
to the concept of the language of omniscience, how stands it with us? We 
have said that our language clamis^ as far as its reach is concerned, to be an 
omniscient language. We are now in a position to reformulate this idea. 
If by language’ is meant a symbolic system in which all individual con- 
stants and predicates are explicitly listed without the use of such devices 
as 1 or ‘and’, a system, that is to say, in which the expressions which 
are substitutable for variables are explicitly listed, then it is clear that we 
do not speak a language, but rather the schema of a language. Only an 
omniscient being could effectively use such a language. As a matter of 
fact, to say that a being effectively uses such a language seems to be at 
least part of what is meant by calling him omniscient. The symbolic struc- 
ture we employ resembles a language (in the sense above defined) reason- 
ably well as far as predicates are concerned, but is almost completely 
schematic as far as individual constants are concerned. We are obliged to 
make use of general propositions in talking about the world. We rarely, 
if ever, make a statement which when clarified is not, at least in part, general 
in form. But general propositions as we use the?n are fiot the fidl’-blooded 
ge?te7’al propositio 7 is of a la^igtiage proper. The variables in the latter are 
genuine (even if bound) variables. The language contains individual and 
predicate constants w'hich are the domains of these variables. The symbolic 
structure w^e use contains sche?nata of general propositions. These we use 
as though we spoke a complete language proper to which they belonged. 
They serve as pragmatic devices which eiiable us to get aloiig so?newhat 
as though we spoke a language proper. 

We can sum up our line of thought as follows: 

The adequacy in reach of even an omniscient language is to be pragmatically 
construed. The language of a non-omniscient being is therefore doubly prag- 
matic. It enables him to get along to some extent as though he spoke the adequate 
language of an omniscient being. These two uses of the tenn ^prag?mtic* need 
not have the same sense. Indeed, we shall see that they do 7iot, for the for?7ier 
sense turns out to be a purely forfnal one belonging to pure pragfnatics; the lat- 
ter, on the other hand, is empirical or factual, belonging to empirical prag^natics, 

IV 

The Meaning of ‘Meaning': Psychologism. It has until recently been a 
characteristic assumption of philosophers of both nominalistic and, m the 
medieval sense, realistic persuasions, that meaning in epistemological con- 
texts is a psychological fact involving self, sign and desigfiatmn. Perhaps 
the most explicit expression of this notion is to be found in Russell’s Prob- 
lems of Philosophy. He writes, “We must attach some meaning to the 
words we use, if w^e are to speak significantly and not utter mere noise; 
and the meaning we attach to our words must be something with which 
we are acquainted” (p. 91). It needs but a moment’s reflection to realize 
that this conception of the meaning of symbols leads directly to Platonism. 
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A nominalist who commits himself to this account of meaning is commit- 
ting himself to nonsense. For if the meaning of a symbol must always be 
something with which someone is or can be acquainted on the occasion 
of a significant employment of that symbol, then either there are sub- 
sistent essences and propositions with which we can be acquainted, or else 
the meanings of symbols are restricted to sensa and introspecta, so that 
indeed symbols must be radically ambiguous, meaning different data on 
each occasion of their use.^ But the latter (nominalistic) alternative not only 
reduces the scope of what can be meant to an extent which makes it equiva- 
lent to a denial of meaning by limiting meaning, it would appear, to ex- 
actly what does not need to be meant; it actually makes even this limited 
scope of meaning impossible, for even sentences about sensa and introspecta 
involve universal terms, the meaning of which clearly transcends the hard 
data of the present moment. 

It has become the fashion to accuse nominalism of this type of psy- 
chologism. The charge is a sound one if correctly interpreted. If, however, 
the charge is taken to mean that these philosophers limit what can be 
meant to psychological facts, then a consequence of nominalistic psy- 
chologism is confused with the psychologistic blunder itself. For the 
essence of the latter consists not in any assertion as to what can be meant, 
but in taking meaning to be a psychological fact.^ To be guilty of it is 
to suppose that the term ‘means’ in such sentences as “ *A’ means B” stands 
for a psychological fact involving the symbol ‘A’ and the item B, whether 
the psychological fact be analysed in terms of SchaUy acquaintance or just 
plain experience. Psychologism underlies both Platonism and Humian 
nominalism, not to mention the conceptualistic attempt at compromise.® 

^ 1 leave out of consideration the conceptualistic approach which substitutes for 
subsistent essences a special class of mental item called ‘concepts’ in which abstracta 
have ‘objective’ or ‘intentional’ being, and for propositions a class of mental phenomena 
called ‘judgments’ which have more complex intentional objects. 

2 The appearance of extreme paradox presented by this statement can be removed 
by drawing a distinction, implicit in our discussion, between two uses of the term 
‘meaning’, (r) that which occurs in distmctively philosophical (epistemological) con- 
texts, ( 2 ) that which occurs in psychological statements concerning symbol behavior. 
Our contennon can be summarized by saying that the epistemological sense turns 
out to be purely formal, and sharply to be distinguished from the empirical or psycho- 
logical sense, though it is, in a sense that is difiicult to analyse, a “reconstruction” of it. 
Once this is seen, the latter loses its metaphysical aura, and becomes a less mysterious 
subject for empirical analysis. An equally important gain in the opposite direction is 
the elimination of one of the most persistent sources of confusion in epistemology. 

3 Thus under the broader heading of psychologis?n as the confusion of epistemology 
with psychology, we can distinguish two sub-forms according as epistemology or 
empirical psychology predominate in the confusion. If the former, epistemological con- 
tent appears in the guise of psychological acts and objects sut generis (Wesensschau, 
universals as apprehendable objects, intentional acts, intentional objects, etc.). These are 
ranged alongside the facts of empirical psychology, which persist in the confusion. 
This first sub-form can be called epistefnologism (Plato, Aristotle, Kant). On the other 
hand, if empirical psychology dominates, we have psychologism in the narrower sense 
attacked by Husserl (who was himself guilty of epistemologism) . Here the episte- 
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The essentially feature of the New Way of Words is that it does not 
commit this mistake. Epistemologism leads to ontological realmn with respect 
to classes and universals. Psychologism in the narrower sense leads to the ab- 
surdities of logical nominalisvi. The New Nominalism avoids both, and defends 
instead logical or epistemological realmn with respect to universals and classes. 
As w’e shall see, the New Way of Words does justice to the Platonic insight, 
while avoiding its supposed factual implications. (See pp. 444 ff. and footnote 14 
below.) 

Behavior^ Norfn and the Semantic Meta-Language. The psychologistic 
blunder with respect to “means” is related to another fundamental error, 
that, namely, of confusing between (i) language as a descriptive categorv 
for w^hich symbols are empirical classes to which certain events belong (and 
hence are symbol-events) by virtue of performing an empirical function, 
with (2) language as an epistemological category for which the relation 
of type to token is not that of empirical class to member. We shall develop 
and explain this contrast in the course of this paper. For the moment it 
will help clarify the epistemological distinction between symbol-types and 
symbol-tokens, if w’^e think of the former as norms or standards, and the 
latter as events which satisfy them. We can therefore, ^or the moment 
at least, contrast the above two senses of ‘language’ as the descriptive and 
the normative respectively^. Making use of this distinction, we argue that 
‘meaning’ or, better, ‘designation’ is a term belonging to language about 
languages in the second sense. Its primary employment is therefore in con- 
nection with linguistic expressions as norms, and consequently cannot con- 
cern a psychological relation of language expressions to objects of ac- 
quaintance (even essences). It is only symbol-events which could enter 
into such a psychological transaction. If this is the case, it is hard to see 
w^hat kind of a factual relation ‘designates’ could be. The New Nominal- 
ism takes ‘means’ or ‘designates’ to be a purely formal term, that is to 
say, a term which as little stands for a feature of the world as ‘implies’ 
or ‘and’. It has nothing to do with psychological acts, intuitions, or, in- 
deed, with experience of any kind. It refers to no psychological act, in- 
tuition or transaction of any sort. 

If this is the case, then the limitations of meaning can no more be settled by 
an “appeal to experience,” than can the limitations of (mathematical) addition 
or logical deducibility. To say this, however, is not to say that experience im- 
poses no limitations on the meaning of empirically meaningful language, so that 
we have magically been saved from a solipsistic account of such language. It is 
merely to say that if epistemology has anything to say about the relation of 
meaning to experience, then the term ‘experience’ as used by the epistemologist 
must belong to the same frame as ‘meaning’ and ‘implication.’ ‘Experience’ in this 

mological (which has less survival power) tends to be reduced to a descriptive study 
of hov: 'we think. Epistemologism has the virtue of preserving philosophical content, 
though at the expense of constructing a fictitious psycholog^^ Psychologism m the 
narrower sense lacks merit as philosophy, although the philosopher and psychologist 
can join hands in approving its avoidance of pseudo-psychology. 



432 DATA, REALITY, AND THE MIND-BODY PROBLEM 

use must be contrasted with ‘experience’ as a term of empirical psychology, just 
as we have already contrasted ‘language’ as an epistemological term with ‘lan- 
guage’ as an expression in socio-psychologico-historical linguistics. Our discus- 
sion will lead us to the conception of a type of meta-language in which a family 
of expressions among which are ‘experience’ and ‘meaningful’ supplement 
customary semantical and syntactical predicates in such a way that the theory of 
such meta-languages is the pure, a priori^ in short non-empirical, theory of em- 
pirically meaningful languages. 

V 

The Use of Language: Background to Pragmatics, If the language of 
our omniscient being permits the formulation of a world-story which, in 
a sense to be clarified, constitutes knowledge of the world in which he 
lives, the language also permits the formulation of sentences which are 
incompatible with sentences included in the story, and indeed, tt would 
seemy of alternative world-stories. Thus we can hardly say that one of 
these bodies of sentences constitutes knowledge on the part of Omniscient 
Jones, unless we can also say that his selection of this set of sentences is 
in some sense justified. Now the problem we are attempting to formulate 
does not belong to empirical psychology. We are not concerned with the 
psychology of belief. Our goal is a pragmatics which avoids psychologism 
as rigorously as does semantics as we have conceived it. Until, however, 
we can make our problem stand out, we must be content with a blurring 
of distinctions, and wander for a time between pure pragmatics and psy- 
chology. 

Before we ask concerning the justification of the selection of a set of 
sentences by Jones as the story of his world, let us seek to understand what 
such selection involves. In the first place, this selection would seem to in- 
volve that tokens of the sentences of this world-story occur in the immedi- 
ate sense-experience of Jones. But while this would constitute a sine qua 
non of such selection, it would hardly seem to be a sufficient condition; 
for while such tokening might conceivably constitute Jones’ selection of 
a story of a world, the fact that the world is his world would not have 
been clarified. Let us take another look at the Jonesean world-story. It oc- 
curs to us that, since it speaks about everything, it must mention Jones 
who uses it. That is to say, it must include sentences which constitute the 
biography of Omniscient Jones, and, which is more important, sentences 
which constitute the sense-biography^ of Jones. Combining this train 
of thought with the above, we have the notion that for the world-story 
which Jones selects to be the story of his world, Jones’ immediate ex- 
perience must include tokens of sentences which constitute the sense- 
biography of Jones. In other words, Jones’ immediate experience must 
include items which are tokens of sentences which designate the contents 
of that immediate experience. Tersely put, tokens of (Jones-) sense- 

^ The phrase ‘sense-biography’ will be used as short for ‘immediate-sense-experience- 
biography’. 
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biographical sentences must be co-expeneiiced %cith the sense-data u'hich 
these sentences mean or designate. Thus, if 4 is a Jonesean sensation of 
green, the world-story includes the sentence 'in is co-experienced with a 
case of the sound eye-sub-en-iz-gi-en^^ where the case of eye-sub-en-iz- 
grhi is a token of the sentence 'in is (a sensation of) green.’ We must 
say, then, that in one aspect these tokens are included m Jones’ immediate 
experience, while in another aspect they are about Jones’ immediate ex- 
perience. 

It is clear that since ‘type’, ‘token’ and ‘designates’ are meta-linguistic terms, 
what we have been saying about the relation of Jones to the Jonesean world- 
story cannot be said in the lafiguage in u'hich the story itself is formulated. The 
world-story cannot characterize any feature of the w’orld it is about as a token 
of a type. This means that insofar as Jones himself “recognizes” that the story 
is the story of his world, the sentences in which this recogmtion is “formulated” 
belong at a higher linguistic level than the sentences which describe his world. 
This higher level in the epistemological analysis of Jonesean cognition will oc- 
cupy our attention later on when we shall be concerned with the notion of 
demonstratives. For the time being we shall meta-talk about Jones, ignoring the 
fact that Jones must meta-talk about himself. 

Meanmgj Meaningfuhiess aiid the Pragmatic. Let us review briefly the 
course of the argument. Apart from the introductory comments, it has 
consisted in the following steps: 

( I ) A consideration of the use of general propositions by common sense led 
us to the notion that our language behaves as though it were an ideal language 
which contained a designation (involving a coordinate system) for every con- 
stituent in every state of affairs, past, present and future; as though, in other 
words, it contained a map which represented in complete detail the history of 
the world, and mapped nothing not contained in that history. Though it was 
obvious that our language is not a language in this ideal sense, we concluded that 
such a language w^ould be our language writ large, and that an investigation of 
the way in which epistemological predicates geared in with it would throw light 
on the significance of “normative” statements relating to cognition. We there- 
upon introduced the figure of Omniscient Jones who has succeeded in formulat- 
ing a body of sentences constituting the complete story of the universe in which 
he lives, a body of sentences worthy of the term ‘knowledge’. In examining the 
notion that his coordinate system contains an adequate and no more than ade- 
quate number of individual constants, w’e concluded that such adequacy is not 
to be explained in terms of a direct comparison of language with the world 
(naive realism). We tentatively concluded that it is a pragmatic feature of the 
language in a sense to be clarified. (2) A preliminary discussion of meaning 
found us adopting the notion that the term ‘meaning’ as used in such statements 
as “ ‘a’ means b” is properly to be understood as a purely formal term in a lan- 
guage whose business it is to be about language, as it is the business of the Jonesean 
language to be about his world. To say that ‘means’ is a formal term in such a 
language is to say that ‘means’ or ‘designates’ is one of the bones of the skeleton 
of the language, enabling it to contain a logic of meaning and truth, just as log- 
ical words enable a language to contain a logic of implication. Meaning in this 
sense is no more to be found in the world than is a referent for or . (3) This 
leads to the conclusion that whether or not a language is usedy there corresponds 
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to it a meta-language which contains (formally) true meaning-statements about 
the expressions of the language. In this sense, then, the expressions of any con- 
structible language designate or mean. Consequently, the difference between 
an applied and a non-applied language has nothing to do with the meanings of 
its expressions. (4) On the other hand, it is obvious that a language that is not 
applied is, in a sense to be clarified, empty. At the present stage in our argument 
we are considering the possibility that the opposite of empty is 7 neaningful^ and 
that a language is meaningful (as opposed to has meaning — in the semantic sense) 
by virtue of being applied. We are talking about meaningfulness in terms of the 
language used by Omniscient Jones, and are suggesting that to say that such a 
language is applied is to say that a world-story formidable in it is applied, (5) 
We are therefore looking for a pure theory of the application of a language; 
for a non-empirical theory of the relation of a meaningful language to experi- 
ence. This we must find if epistemology is to be something more than the em- 
pirical psychology of how we use language. Pure semantics, today, studies mean- 
ing in abstraction from the being used of a language. In it, therefore, neither the 
realism nor the solipsism issue can be formulated. Students of pure semantics 
turn the study of the use of language over to empirical linguistics. There also 
neither the realism nor the solipsism issue can be formulated. On the other hand, 
pure pragmatics is concerned with the relation of language to experience. It is 
here that these issues can be formulated and solved. But this is getting ahead 
of our story. 


VI 

Verification and Confirmation, Let us return to the analysis of the idea 
that Jones knows his world through the application of a world story. We 
had arrived at the notion that the application by Jones of the world-story 
as a whole involves that tokens of the (Jones) sense-biographical sentences 
are co-experienced with the (Jones) sense-data which these sentences 
designate or mean. Thus while all the sentences are ex hypothesi tokened 
in the immediate experience of Jones, only sense-biographical sentences 
have tokens which confront their designate. To this account, however, 
the objection naturally arises that according to it only the sense-biographi- 
cal sentences, for which this confrontation obtains, are applied, as opposed 
to merely being tokened, whereas we have been purporting to give an 
account of the application of the world-story as a whole. The challenge, 
thus, is as follows: Can we say that for a sentence system as a whole to be 
applied is for it to be tokened as a whole in the immediate experience of a 
user, and for a sub-set of the sentences to be seiise-biographical sentences, 
that is to say, sentences tokens of which confront their designate? Let us 
call sense-biographical sentences “confronting sentences”. The objection, 
then, can also be put in the form of a question. What is the connection 
between the confronting sentences and the non-confronting sentences 
belonging to the world-story which enables it to be said that they belong 
together to ofie sentence system? 

Let us be quite clear that the mere fact that a group of sentences illustrate a 
common set of formation rules does not suffice to make them one system in the 
sense that is relevant when speaking of a group of sentences as applied. Unless 
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they have some further relation to one another, the sentences are like the 
windowless monads of Leibnitz. We are thus forced to the conclusion that we 
can answer Ves’ to the first question only if we can specify a way in which sen- 
tences can constitute a system which is more than a heap of which the only unity 
IS the fact that they conform to the same syntactic specifications. For if the 
world-story we are considering were such a heap, the fact that the Jones- 
biographical sentences were confronting sentences would be of exactly no sig- 
nificance for the remaining sentences of the ‘system’, and we should be forced 
to admit that even though ‘meaning’ does not mean confrontation with a datum, 
the only expressions that are meaningful are in point of fact those which have 
tokens which do confront data, because these are the only sentences which are 
applied ^ as opposed to merely tokened. Should this be the case, we should have 
defended ourselves against the contention that the nature of meaning forces the 
new way of words into a nonsensical solipsism, only to fall into a solipsistic ac- 
count of meaningful language. 

Let us now introduce two terms which will be of great assistance in 
clarifying our problem. Let us rebaptize the sense-biographical sentences 
which we have called “confronting sentences” by the phrase “sentences 
verified (by Jones)”, and let us call the tokens of these sentences which 
are co-experienced with the states of affairs designated by the verified type 
sentences, “verifying tokens”. A verified sentence is a sentence^ a token of 
vchich is co-experienced with its designarinm^ Let us also characterize each 
sentence of a world-story about a world which contains an omniscient 
knower of that world, that is to say, which contains a sub-set of sentences 
verified by that omniscient kno^ver (in the case of our example, Omnisci- 
ent Jones) as a “sentence confirmed (by Jones).” The story as a whole as 
the conjunction of these sentences would also be confirmed (by Jones). 
Our problem as we posed it above can therefore be rephrased as follows: 

In order for a world-story to contain sentences which are confirmed but not 
verified^ the atomic sentences w^hich constitute the story must have a unity over 
and above that of satisfying the syntactic requirements (formation rules) of the 

^The frequently encountered locution which speaks of the “application” of con- 
cepts to the given is surely a mistake. The following is a loose formulation of some 
threads which can be disentangled: (i) The confusion of a token of a sentence “^(o)” 
— “object 0 is of kind 0” — on the occasion of the presentation p, with a token of the 
sentence The appropriate sentence involving “p” would be something like 

“p is a presentauon of o, and o is of kind (2) The confusion of the relevant token 
of with an utterance of “0’” on the occasion of o, that is to sav, a confusion 

of tokens of subject-predicate sentences with utterances of nouns and adjectives in 
the presence of states of affairs. But whatever the difference between an utterance of 
the kind “Fire(o)” and an utterance of the kind “Fire!” from the standpoint of de- 
scriptive pragmatics, there is none from the standpoint of epistemological analysis. The 
important thing is to realize that particulars as well as universals belong to the “realm 
of the conceptual”, that it is sentences and not predicates w'hich are, in any genuinely 
epistemological sense, “applied.” 

® It might seem more natural to say that a verified sentence is one whose meaning is 
found to be realized in directly experienced fact. This approach, however, is permissible 
only to the platonist for whom it makes sense to speak of apprehending, nndinit, in- 
tuiting, grasping meanings. See “Epistemology and the New Way of Words” 
(ENWW), The Journal of Philosophy ^ Vol, 44, no. 24, 1947, especially pp. 6485. 
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language. The status of being confirmed but not verified requires a criterion of 
togetherness in one sentence-structure; conformation rules as well as formation 
rides. 

But have we not implicitly specified such a principle in describing the 
sentence-system in terms of which we have set out our problem, as a 
^^orld-stoiy? As the history of a diverse? Would not the principle be 
one to the effect that in order for a group of sentences to constitute a sys- 
tem capable of being confirmed, every individual constant must participate 
in relational as well as 7ion-relatio7ial sentences; and, indeed, that every in- 
dividual constant must participate in either an atomic-relational or a re- 
lational-product sentence with every other individual constant in the sen- 
tence-system? Do spatial and temporal relations suffice to constitute such 
a structure? In terms of the specific problem we are considering, can we 
say that in order for the world story to be confirmed (by Jones), the 
remamder of the sentences must cohere with the verified (by Jones) seg- 
ment to make up a whole which is about a spatio-temporal system in which 
every item has its place? We shall, of course, see that this suggestion is in- 
adequate, but that the concept of such a structure is essential to our argu- 
ment. 

Verification and Time. We must now take into account a most impor- 
tant fact which we have hitherto kept out of the argument. Not only is 
the Jonesean world-story about a temporal world; its application can only 
be its application at a time. Verified sentences fall into sets which are about 
momentary slices in the Jonesean flow of experience. Each slice contains 
the verifying tokens for the corresponding set of verified sentences. 

If we speak of such a set of verifying tokens as a verification^ we can say that 
both confir?ned and verified are relative concepts, relative, that is to say, to a 
verification. Consequently, in relation to a given verification, the greater part 
not only of the world-story as a whole, but also of the Jonesean sense-biography , 
has the status of the merely confirmed. 

Let us comment briefly on the relation of the world-story and its con- 
firmation to time. As world-story it can characterize its universe of dis- 
course as a serial order by means of a predicate designating a transitive 
asymmetrical relation, before. By the use of this predicate, each event men- 
tioned in the story is characterized as earlier than, simultaneous with or 
later than, each other event. Each of these events would have correspond- 
ing to it three classes of events, those earlier than it, those simultaneous with 
it, and those later than it. Each set of three classes would constitute candi- 
dates for the positions of Past, Present and Future, respectively. But the 
world-story as such could not elect such a set to these positions any more 
than it can contain demonstratives, and for the same reason. 

^ Complexities in the account of time made necessary by relativity theory are not 
relevant to our problem, and will be ignored. 
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To speak of the universe of discourse of a story as dividing into a past, a 
present and a future, is to speak (and detailed analysis must be postponed) of the 
story in relatio?i to a verification. Consequently, the distinction between past, 
present and future relates not to the meaning of a world-story, but to its mean-- 
ingf Illness; for, as we have proposed to show, it is the latter and not the former 
that is tied up with the confirmation of a sentence-structure. If the universe of 
discourse of a world-story as confirmed includes items vihich are before the 
verified items and items which are after the verified items, then it necessarily 
consists of a past, a present and a future. To put it bluntly, statements about the 
past mean the past, just as statements about the present mean the present and 
statements about the future mean the future, just because these distinctiojis are 
irrelevaftt to meaning. But this has been denied in a curious way in recent phi- 
losophy: I refer to Ayer and Lewis ^ on the meaning of statements “ostensibly 
about the past”. 

The Relation of the Confirmed to the Verified. The discussion of the 
relation of verification to time in the preceding paragraphs leads us to 
reformulate our problem. We have been asking: Granted that there is 
such a thing as the confirmation of sentences that are not verified, what is 
the relation between the verified sentences and the confirmed but not 
verified sentences such that the verification of the verified sentences make 
a difference to those which are merely confirmed.^ In terms of our illus- 
trative material we were asking: What is the relation between the verified 
sentences and the merely confirmed sentences of the Jonesean world-story 
in virtue of which the latter can be said to be confirmed? We are now led 
to ask: 

® A. J. Ayer, Language, Truth and Logic; C. I. Lewis, Mind and the W or Id Order. 
The above was written in the summer of 1946 before Professor Lewis’ important Cams 
lectures were available. There he suggests an analysis of statements about the past with 
which I am in essential agreement. As I would like to interpret him (but see Stace’s 
acute comments m his review of Lewis in Mmd, 57, 1948, especially p. 80), he now 
distinguishes between the semantic reference of historical statements to the past, and 
the necessary equipollence which these statements must have to statements about future 
experiences if they are to be empirically significant. His new account recognizes that 
this necessary equipollence must be given a far more subtle analysis than the “trans- 
latability of statements ostensibly about the past mto statements genuinely about the 
future” which I have taken, perhaps unjustly, to be the crux of his earlier account. 
If I have misinterpreted that position, my plea is that in it {se?nantic) reference to the 
past was so overshadowed by logical equivalence to the future that it could scarcely 
be seen — particularly by one who failed to notice that Lewis’ harsh words about 
transcendent reference concealed a warm friendship for w’hat only w^anted a name 
to become the semantic dimension of meaning. 

But while Lewis hints at such an account, he does not give if, nor does he explicate 
unambiguously his conception of the relation of objective statements to terminating 
judgments. Here also he havers between an identification of the semantic reference of 
an objective statement with its sense meaning (a thesis which corresponds to the 
complete translatability approach to statements about the past mentioned above) and 
the conception that an objective statement must be equipollent with a set of sense 
meanings in order to have experiential significance. His stress on real connections is 
in the right direction, but, unfortunately, he tacitly presupposes that real connections 
are limited to connections between phenomenal given-nesses which fall within the 
same specious or epistemological present. 
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What is the relation between a verified moment-slice of the Jonesean sense- 
biography and the remainder of the world-story including the other segments 
of the Jonesean se?2se~biography^ in virtue of 'which the latter can be said to be 
confirmed? 

At this point in our argument we seem to be confronted with a dilemma. 
On the one hand^ if we consider all the world stories formulable with the 
individual constants and predicates of the Jonesean language, which stories 
include a given momentary sense-biographical slice, the verification of 
that slice would seem equally to confirm, and hence equally not to con- 
firm, all these stories. To say other'wise 'would surely be to clam that the 
slice requires one specific context of sentences: but are not the sentences 
that make up a world-story logically independent of one another? On the 
other handy unless the verification of the moment-slice picks out for con- 
firmation one of the infinite number of formulable world-story contexts, 
there is no such thing as confirmation. This clash or antinomy boils down 
to the following: 

(A) A confirmed sentence-system must be one in which a subset of sentences 
(a sense-biographical slice) requires all the others; and (B) No factual sentence 
requires another factual sentence that is not logically contained in it. 

VII 

The Syntax of Temporal Predicates. It will be remembered that in our 
first attempt at characterizing the type of system formed by the sentences 
making up the world-story confirmed by Jones, we suggested that the 
unity of the system might be constituted by the story’s being about a co- 
herent spatio-temporal structure. This suggestion looked promising, but 
an examination of the world-story as time structure has led to the above 
impasse. Perhaps, however, from this impasse we can gain a clue as to how 
our analysis should proceed. We have spoken of the individual constants 
of the world-story as having subscripts indicating that they belong to a 
coordinate system. They do so as constituting the field of the relational 
predicate ‘before’. In other words, the story involves a set of sentences 
illustrated by % is before ig’. Now the term ‘before’ is the relational term 
it is because of its syntax. This syntax involves the familiar postulates of 
serial order. In these terms we can formulate our problem as follows: 

Unless the syntax of the term ‘before’ is geared in with the factual predicates 
of the story in such a way that and ‘in+m’ can belong to the story only if the 
predicates other than ‘before’ conjoined in it with these individual constants also 
conform to certain order requirements, then a given biographical slice can form 
a world-story with any set of sentences so long as it has the proper background 
of sentences involving the predicate ^before\ necessary in order for it to con- 
stitute a story at ally and confinmbility flies out the window. 

Meaning and Syntax, We have arrived above at the notion that the 
predicates of a language in which a confirmed world-story can be formu- 
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lated must stand in certain “order-relations” to one another. This is a vague 
concept, and would be of very little assistance were it not for the fact 
that it dovetails with certain considerations we advanced some time ago. 
We argued [in Section IV] above that ‘means’ or ‘designates’ is a non-factual 
term. This can be elaborated into the notion that semantic sentences are 
non-factual sentences which are true or false in a purely formal sense, that 
is to say, are decidable on purely formal grounds. Thus, consider the ques- 
tion: In virtue of what are two different predicates ‘<^’ and 'O' different? 
We might be tempted to say either ( i ) because they are empirically dif- 
ferent marks, or (2) because they have different meanings. The first an- 
swer is obviously inadequate. The second is more satisfying. But once 
we have drawn a sharp distinction between meaning as a concept of em- 
pirical psychology, and meaning or designation as a concept of episte- 
mological semantics, we see that though the second answer is true, it does 
not clarify. The question asked above can no longer be characterized as 
a psychological side-issue, but must be ans'wered in terms appropriate to 
the conception of ^means^ or ^designates^ as a purely formal coficept. The 
conclusion at w^hich we are arriving is that from the standpoint of epis- 
temological analysis, the predicates of a language are differentiated from 
one another in terms of the formal roles they play in the language. Using 
the term ‘syntax’ in a broader sense than is current, w^e could say “different 
syntax, different predicate; same syntax, same predicate”. We shall pre- 
fer to say that predicates are differentiated only by the conformation 
rules which specify their combining properties. The concept of the com- 
bining properties of predicates (and it must be remembered that in this 
paper we are concerned only with primitive predicates) concerns the 
relation of predicates to individual constants in the following w'ay. It in- 
volves (i) the concept of a ^^skeletaF relational piedicate {there may be 
more than one^ provided they are syntactically related) vchich signifies the 
fundamental type of order in which the individuals to which the langiage 
can refer must stand; ^ and (2) the concept of restrictions on the non- 
relational predicates which can be associated with given individual con- 
stants where the restrictions are a function of (a) the predicates, (b) the 
(skeletal) relational sentences in w^hich these individual constants are 
making an appearance. These restrictions constitute the conformation rules 
for the predicates of the language. We have here a cohereJice theory of 
meaning characterized in purely syntactical terms. Rather, we have here 
the germ of such a theory, the working out of w^hich must be reserved 
for another occasion. It is in terms of such conformation rules that predi’- 
cate families are formally specified {"‘deterininates under common deter- 
minable s^^) and different predicate faanilies are distinguished and related. 

» These skeletal relations are, to use Hume’s phrase, “relations of matter of f?ct” m 
the world to which the language applies. Putting^ the matter crudely, and with trw 
aid of Hume’s terminology, we can say that “relations of ideas” can only be deiinea 
by reference to “relations of matter of fact.” See also footnote 13 below. 
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The implication of such an approach to meaning for the concept of a nat- 
ural lav) will be touched on later in the paper. 

The Pragmatic Meta-language. The next step in the line of thought we 
have developed in this paper is to see that ‘verified’, ‘confirmed’ and ‘mean- 
ingful’ are to be understood as predicates belonging in a type of meta- 
language the central concept of which is that of a confirmed world-story. 
As a matter of fact, meta-languages of this type alone are mtu-languages 
in the complete sense of the term, for they alone deal with languages as 
languages^ that is to say, as meanin^ul symbols. Syntactics and semantics 
as epistemological rather than empirical disciplines are abstractions from 
pure pragmatics, and are misunderstood in a way which leads directly to 
psychologism when their fragmentary character is overlooked. It is with 
some hesitation that I speak of these meta-languages as pragmatic, for they 
have nothing to do with language as expressive or persuasive, or with such 
other concepts of empirical psychology as have come to be characterized 
as the subject-matter of a science of pragmatics. Pure pragmatics or, vchich 
is the same things epistemology, is a formal rather than a factual area. In ad- 
dition to the concepts of pure syntactics and semantics, pure pragmatics is 
concerned with other concepts which are normative as opposed to the 
factual concepts of psychology, as ‘true’ is normative as opposed to ‘be- 
lieved’, or ‘valid’ is normative (again, remember that our use of the term 
“normative” is tentative) as opposed to ‘inferred’. These other concepts 
round off a system of concepts which undercuts the dispute between Ra- 
tionalist and Empiricist. Psychologism is to be as carefully avoided in the 
treatment of specifically pragmatic concepts, as in the partial areas of 
semantics (Plato, Hume), and syntactics (J. S. Mill). 

In addition to the resources of syntactics and semantics, a pragmatic 
meta-language involves the concepts of symbol-type and symbol-token. 
These presuppose the concept of designation. Thus, ‘token’ is a meta- 
linguistic predicate, and is used properly when it is said that the state of 
affairs designated by one expression in a language is a token of another 
(perhaps the same) expression in the language. The formal significance of 
the concept of token is brought out by the following: If ‘p’ designates p, 
and p is a token of ‘q’, then all the metalinguistic predicates which apply 
to ‘q’ apply also to p. In other words, we have here a grammar in accord- 
ance with which metalinguistic predicates can be associated with certain 
expressions belonging on the “right hand side of designation sentences”. 
We shall consider the concept of tokeji in more detail at a later stage in our 
argument. 

Finally, a pragmatic meta-language requires its object language to con- 
tain a predicate designating a reflexive, symmetrical and transitive relation, 
R, which, whatever its -factual role, plays an additional formal role as the 
coex relation of the pragmatic system (cf. ENWW, p. 654). ‘Coex’ appears 
in expressions of the form ‘p coex q’. The factual correlate would be ‘aRb’; 
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(sentence) ‘p’ being true of a and ‘q’ of b. These resources enable the 
following definitions: 

The meaning base of a language is a world-story formulated in that language. 
A world-story can be semantically characterized as designating a world con- 
sisting of a connected system of atomic states of affairs which conform to a set 
of natural laws (the status of w^hich will be explained in a moment). 

Languages come in families. The languages of a family have primitive descrip- 
tive predicates and skeletal relational predicates in common, but not individual 
constants. The predicates of a language family are differentiated from one 
another by conformation rules. These latter specify certain formal implications 
which hold in all world-stories which are meaning-bases of languages in the 
family. Hence they specify the natural laws of the w^orlds designated by these 
stories. 

It is a necessary condition of an empirically meaningful language that every 
universal designated by a primitive descriptive predicate of the language either 
( I ) be exemplified in the worlds of the language only by states of affairs w^hich 
belong to the domain of coex^ or (2) function in a law’’ with such universal. 

A confirmed world-story is a story which contains a sub-structure of sentences, 
{a) w^hich can be built into only this complete story in view’’ of the conformation 
rules (natural laws) of the language, {b) the designata of w’hich sub-structure 
constitute a set of items mutually related by the relation coex^ and {c) w^hich 
sub-structure consists of sentences verified in the story. 

A sentence ‘p’ will be said to be a sentence verified in story S, if p (the desig'- 
rtatimi of ‘p’ in the w’orld of S) stands in the coex relation to a state of affairs 
w^hich is a token of ‘p’. This token of ‘p’ will be said to be the verifying token of 
‘p’. Each sub-structure of verified sentences as characterized in the preceding 
paragraph wnll be called a verification base of S. 

A set of conformation rules which defines a class of languages at least one 
member of w hich has a meaning base w’hich permits of pragmatic characteriza- 
tion as a confirmed w^orld-story, will be said to constitute an e^npirical language 
form. It will be remembered that the conformation rules of a language determine 
the meanings of its predicates. Thus, an empirical language form defines a 
class of languages involving the same predicates. However, w^hile the languages 
of a family have their predicates in common, they do not have individual 
constants in common. The individual constants of a language are formally de- 
terminate only with respect to that single w^orld-story w hich is the meaning-base 
of the language.^® Now% not all the languages associated wnth a given empirical 
language form wfill have a meaning-base consisting of a confirmed w^orld-story 

I have expanded this point as far as individual constants are concerned in **Epis- 
temology and the New W^y of Words,” The Journal of Philosophy, Voi. 44, no. 24, 
pp. 655 fi. 

The conclusion at which w’e have arrived in the above paragraph can be summed 
up by saying that the world designated by the meaning-base of a language is the 
‘actual world’ of that language. Needless to say, w’hile the world-srorv’ wiiich is the 
meaning-base of a language occupies a privileged position with respect to that lan- 
eruage, the latter permits the formulation of false statements about its ‘actual wrorld.’ 
Consequently, Carnap’s distinction (Meaning and Necessity, pp. 8 ff.) between ‘possible 
states of the universe’ (expressed by false state descriptions), and ‘the actual state of 
the universe’ (expressed by the true state description) is relative to a language. The 
w^orld designated by the m'eanmg-base of any language is the funda^nentum of a set of 
state descriptions, and is ‘the actual state of the unwerse (of that language)’ in rela- 
tion to which one of the state descriptions (the meaning-base) is true. 
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(i.e., be correlated with a world which is completely ‘known’ by ‘minds’ con- 
tained in that world). Thus, while any language of the family will have predi- 
cates which appear in a confirmed world-story, only those languages whose 
meaning-base is itself a confirmed world-story will have individual constants 
appearing in a confirmed world-story. Since we are explicating the linguistic 
implications of omniscience, we shall be concerned only with languages of the 
latter type. Thus, we shall define an empirical language to be a language whose 
meaning-base is a confirmed world-story. The study of languages which are 
empirical only in the weaker sense that they belong to a family of languages 
which includes at least one empirical language in the stronger sense we have just 
defined, must be deferred to a later occasion. 

Any atomic sentence in an empirical language L will be said to be a confirm- 
able sentence of L. A confirmable sentence of L which belongs to the story S 
which is the meaning base of L, will be said to be confirmed in S, and will be 
called a confirmed sentence of L. Similarly, a sentence verified in story S will 
be called a verified sentence of LM 

It is a direct implication of our argument that the predicate ‘(factually) 
true sentence of L’ is decidable on purely formal grounds. (It must be 
constantly born in mind that we are discussing epistemological issues in 
the frame of reference of “perfect languages” and omniscience. The im- 
plication of our discussion for the significance of epistemological predi- 
cates in relation to “imperfect” languages will be drawn toward the con- 
clusion of the paper.) With respect to language L resting on story S which 
is its meaning base, it is decidable that <l>(in) is the case rather than 
The concept of factual truth is a semiotic concept appropriate to a certain 
type of calculus, namely empirical languages. The notion of an empirical 
language is itself a purely formal notion. To suppose that it makes sense to 
speak of THE set of factually true sentences, is to cast aside painfully ac- 
quired insights, and to return to the metaphysics of Meinong and the New 
Realists. Semantic truth is not “absolute truth”. To say this is not to say 
that truth is relative to psychological facts whether needs, convictions or 
satisfactions. It is, however, relative to appropriately constituted calculi; 
that is, as long as an expression in a calculus of a certain kind has the ap- 

If we asked a classical rationalist to verbalize about the confirmation of the 
Jonesean story through the verification of a segment of the story, the answer would 
be mstmctive. As I have since formulated it in “Epistemology and the New Way of 
Words (see note 6 above) . . . “He appeals to an a priori principle of supplementa- 
tion, the principle of sufficient reason, which is bound up with the existence of a 
realm of universal so related to one another that they constitute a system which can 
be viewed in one light as a system of necessary connections, and in another as a system 
of compossibilities. (It is this system which underlies the concept of the Jaws of nature.) 
Thus in answer to our question the rationalist might be expected to say, ‘Omniscient 
Jones justifies his selection of a group of sentences as those which are true of his world 
and constitute its story, by reference to the fact that this group includes a sub-set of 
verified sentences the meanings of which are propositions known to require supple- 
mentation by reference to the principle of sufficient reason, and which, given the struc- 
ture of the domain of umversals meant by the predicates of the language, can be 
supplemented in only one way to make a complete world-story.’ ” For the rationalistic 
account of verification, see note 6 above. 

Compare ENWW, pp. 658-659. 
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propriate characteristics, it is properly characterized as a factually true 
sentence of the calculus. 

The semantic analysis of factual truth, as well as the semantic analysis of 
factual meaning is incomplete as long as it fails to do justice to the claims of 
coherence. Not that coherence is the definition of truth. The point is rather that 
the Idealistic conception of coherence has its contribution to make to the theory 
of meaning, confirmation, and truth. 

The final abandonment of Naive Realism comes with the realization that 
the right-hand side of designation sentences together with the predicate 
‘designates’ and the semi-quotes on the left-hand side are all alike formal 
devices belonging to the grammar of epistemological predicates; that is 
to say, their function is the purely formal one of hooking up with the 
rules relating to the assignment of such predicates as ‘verified sentence of 
L’, ‘true sentence of L’, ‘meaningful predicate of L’ (see below) and many 
derivative epistemological predicates that would have to be introduced in 
a complete discussion. This means that “talking about the designata of 
sentences” is an essential ingredient in “characterizing these sentences in 
terms of epistemological predicates”. If we introduce the term ‘world’ 
as a collective term for the designata of a world story, then it is a purely 
formal truth that every story in every empirical language designates a 
world. 

The pure theory of empirical languages as formally defined systems %vhich are 
about worlds in which they are used, has no place for THE world; but only 
for the world designated by the story which is the meaning base of a language, 
A given set of conformation rules defines a family of empirical languages, or, 
which is the same thing, a family of possible worlds which have the same laws. 
An understanding of the completely non-factual character of epistemological 
statements rests on the insight that not even the predicates ‘verified’ and ‘con- 
firmed’ have an intrinsic tie with any single world, with “the REAL world”. 
They are purely formal predicates and no properly constructed world-story 
stands in a privileged position with respect to them. This principle of indiffer- 
ence could be discarded only if something akin to an ontological argument 
could be formulated in the pure theory of empirical languages, if it could be 
shown, for example, that only one set of conformation rules is possible which 
enables a story to be constructed in the language form of which they are the 
rules; and if only one story could be constructed in that language form.^^ 

13 We are now in a position to point out an important sense in which the connections 
of meaning specified by conformation rules are truth-functional in character. “Surely,” 
it might be objected, “matters of meaning can hardly depend on what is the case!” Yet 
from the standpoint of Pure Semantics the meanings of the expressions of a language 
do depend. on what is the case, though not in ^Hhe actual world” but rather (i) in the 
family of worlds which is the family of the language form to which the language in 
question belongs, as far as its predicates are concerned, and (2) in that world of this 
family which is the world of the language in question, for its individual constants. 

Put in this context, the formal characterization of the primitive one-place predicates 
of a language involves the following: {a) the specification of one or more basic rela- 
tions, (b) the specification of a set of worlds consisting of all possible relational arrays 
of atomic states of affairs exemplifying the qualitative universals designated by these 
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A comment is relevant at this point concerning the term ‘existence’ 
which is beginning to cause trouble again. The syntactical dimension of 
‘exists’ has been clarified. This clarification is exemplified in the translation 
of ‘Lions exist’ into ‘Something is a lion’. There is, however, a further usage 
of ‘exists’ which is a more restricted one, since it is used appropriately only 
in connection with factual expressions, whereas the syntactical sense is 
not so restricted. I am referring to the usage in which the term ‘exists’ is 
associated with either (i) empirical class terms, as in the sentence ‘(the 
class) Lion exists’ (as opposed to ‘Lions exist’), or (2) logically proper 
names, as in the sentence ‘i» exists’ where Hn is a logically proper name. 
Let us introduce the root pragmatic sense of ‘exists’ as follows: 

Let us say that the primitive factual expressions (predicates and individual 
constants) of an empirical language L are (empirically) meaningful expressions 
of L. We shall then say that the class <j> exists in the world designated by the 
meaning base, S, of L, if designates and '(j> is a meaningful expression of 
L; similarly, that exists in the world designated by S, if ‘i^’ designates and ‘i^’ 
is a meaningful expression of L. In the case of primitive classes and individuals, 
the corresponding expressions must appear in S in order to be meaningful, and 
indeed to belong to L at all. The existence of complex classes and individuals 
is defined in terms of the existence of primitive classes and individuals. 

Since existence in this sense is a “quasi-pragmatic” concept corresponding to 
‘meaningful,’ to say that universals or classes exist is not to lump them together 
with lions. The sense in which lions exist corresponds rather with ‘(factually) 
true.’ Thus one can admit that classes and individuals exist without swallowing a 
two-story world.^^ Note that the pragmatic concept of existence applies only to 
the designata of the factual expressions of the object-language. It does not make 
sense to say that verification exists, or that truth or entailment exists, in this 
pragmatic sense. That verification, truth, entailment, and, in general, formal 
“facts” or systems do not exist in either this “quasi-pragmatic” sense or the 
(closely related) sense which correlates with ‘(empirically) true’ is the final 
clarification and destruction of the rationalism-empiricism issue. 

predicates, subject only to the condition that, {c), certain formal implications (syn- 
thetic in the kantian sense) involving these predicates and relations are true of all these 
worlds, such that, (d), each predicate can be distinguished from the others in terms of 
the role it plays in these formal implications. The specifying of such a set of formal 
implications is exactly what is accomplished by a set of conformation rules. For a 
more complete discussion see my article, “Concepts as Involving Laws and Inconceiv- 
able Without Them,” in Philosophy of Science, October, 1948. 

The solution of the problem of universals thus consists exactly in showing that 
the following statements are all true* (i) “There are universals.” (2) “Some mental 
events 7 nean universals.” (3) “It is nonsense to speak of any psychological relationship 
between mental events and universals.” The solution involves, as we have seen, first a 
making explicit of the ambiguities of the term ‘existence’; second a distinction between 
“meaning” as a term belonging to the framework of epistemological or logical analysis, 
and “meaning” as a descriptive term in empirical psychology relating to habits of 
response to and manipulation of lingmstic symbols. The classical conception of mind 
as apprehendmg universals and propositions is based on a confusion of these two frames 
of reference. To deny that umversals exist when speaking m the logical frame, is as 
mistaken as to assert that universals exist when speaking in the framework of the 
psychological description of thought. We must, and can, avoid both logical nominalism 
and ontological realism. 



REALISM AND THE NEW WAY OF WORDS 445 

No Predicaments. The pragmatic meta-language we have been consider- 
ing characterizes the meaning base, S, of its object language as confirmed 
in relation to many verification bases, those, namely, which concern succes- 
sive momentary experiences on the part of Jones. That a pragmatic meta- 
language should be thus neutral with respect to successive Jones-experi- 
ences does not startle. Can it be similarly neutral as between Jones and his 
neighbor Smiths The principle is exactly the same. Demonstratives do not 
belong in the object language. They are not to be confused with proper 
names — e.g., %\ ‘ij,’ — either as types (which is obvious) or as tokens. They 
belong, rather, to the pragmatic meta-language, and, indeed, are to be con- 
strued in terms of (certain) tokens of expressions of this meta-language. 
The trivial fact that tokens are localized in a world entails no provincialism 
on the part of language types. Indeed, the concept of such provincialism is 
self-refuting. 

Type and Token Again. In introducing the meta-linguistic predicates 
‘type’ and ‘token’, we pointed out that it would be a mistake to conceive 
of type as classes of tokens. The distinction between type and token being 
traceable to the difference between the left and right hand side of designa- 
tion sentences, there is a difference of semantic level incompatible with 
such a conception. On the other hand, while a type expression is not a 
class of tokens, the tokens of a given type expression are specified in terms 
of one or more empirical classes. It is essential for the discussion of the 
mind-body problem below to realize that empirical difference of symbols 
relates in epistemological contexts to language only as token. One and 
the same language as type may have two or more sets of tokens.^® (Thus, 
from the epistemological standpoint, English and German as empirically 
meaningful languages constitute two sets of token-classes for the same type 
expressions.) The identity of a language as type is not an empirical identity, 
but rather a formal distinctness bound up with its formation and conforma- 
tion rules. Same formal rules, same language as type; though it may be 
represented in its world by many empirically different sets of token classes 
which bear its meaning. 

All our argument up to date is the unpacking of the notion that mean- 
ingful language is language about a world in which it is used. This means 
that in the idea which defines the what-it-is to be a meaningful language, 
it is an analytic truth that linguistic tokens conform to the rules of the lan- 
guage. If we look at the matter from the opposite side, we may say that 
to characterize certain items in a world as true, verified, meaningful, etc., 
is to talk in a pragmatic meta-language about designata of sentences in a 
story being tokens of other sentences in the story.^® Now we do not speak 

Since writing the above it has been called to my attention that Professor D. 
Rynin, in the essay which accompanies his edition of Johnson’s Treatise on Language, 
makes a similar distinction. See also ENWW, pp. 653 f. 

Consider an item in the world designated by a world-story, where the item is a 
token of a sentence which designates another item in that world. Thus (i) the first 
item qua token designates the second item. Now (2) consider the relation of the first 
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a language proper. It is because of this that there is a sting in the pragmatic 
concept of meaningful language. It is this 'which leads us to confuse the 
necessary formal harmony bet'ween type and token 'with factual relation- 
ships of utterances to standards or norms. For it is the whole pragmatic 
mode of speech with its (among others) ‘type’, ‘token, verified, true, 
‘world-story’, and, to sum up, ‘meaningful language’, that shames our lan- 
guage behavior, and consequently carries on the philosopher s traditional 
task of “criticism”. Behind the therapeutic activity of the modern Socrates 
lies the medicine kit of a more or less fully developed pure theory of em- 
pirically meaningful languages. The task of philosophy today is to de- 
termine the specifications of such kits, and make them generally available. 

Fure Pragmatics and the Uniformity of Nature, The above account of 
pure pragmatics and pragmatic meta-languages is a tentative account of 
an intricate and highly technical area. It would be foolish for me to pre- 
tend that I have done more than grope in the right direction. Before we 
turn to comment on the specific problem of Realism, let us sum up our 
results to date by pointing out an historical parallel. Kant argued that con- 
formity to the causal principle (the temporal schema of the principle of 
sufficient reason) is a necessary condition of the possibility of temporal ex- 
perience. We argue that conformity of its expressions to conformation 
rules built upon the skeletal predicate ‘before’ (the temporal form of the 
coherence theory of meaning) is a necessary condition of the possibility of 
a meaningful temporal language. Put in the quasi-pragmatic mode of 
speech, this amounts to saying that a necessary condition of the meaning- 
fulness of a temporal language, is that the temporal order of the events oc- 
curring in the world it is about, be reflected in a necessary and systematic 
coherence of the characteristics exemplified by these events. Other paral- 
lels to Kant might be drawn. We note only that the truth of Kant’s con- 
ception of Space and Time as pure manifolds is contained in the pragmatic 
conception of skeletal relations in terms of which the primitive one-place 
predicates of a language are distinguished, and hence, in a sense, defined. 
This latter also underlies the insight contained in definitions of causality 
in terms of a space-time indifference of the laws of nature. 

First Thoughts on Realism, We must now examine another aspect of the 
Jonesean world-story in terms of which we have been formulating episte- 
mological issues. We have contrasted not only a slice of Jones’ sense- 

qua item in the world to the second item. (Thus, consider the relation of p to aRb 
where ‘p’ designates p, ‘aRb’ designates aRb and p tokens ‘aRb’). In considering this 
relationship, we are still operating in the formal mode of speech. We see that p must 
be a complex fact, consisting of, say, q, r and s, where q tokens ‘a’, r tokens ‘R’ and 
s tokens ‘b’. In this respect, p as fact in the world must map aRb. The ineffable mapping 
of which Wittgenstein speaks is thus capable of characterization in pure pragmatics, for 
it is a confusion of token-designation as in (i) and the mapping characterized in ( 2 ). 

It might be pointed out here that the epistemological concept of objective reference, 
is that of psychological events in perception as tokens of sentences about physical ob- 
jects. 
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biography with his sense-biography as a whole, but also the latter with 
sentences which do not belong to the Jonesean, or indeed to any other 
sense-biography belonging to the story. We have spoken as though physi- 
cal event sentences belong to such an idealization of the sentence struc- 
tures we use, in exactly the same way as do sense-biographical sentences. 
If asked to justify this assumption, our answer would probably be that a 
human sense-biography is not by itself coherent, in that causal considera- 
tions inevitably take us beyond it. In schematic metalinguistic statements 
we speak of the laws of psycho-physics, implying that it makes sense to 
speak of a language proper the conformation rules of which tie together 
predicates appearing in the verification base of the story with predicates 
which do not. Two questions arise: (i) Does this make sense? ( 2 ) What 
justification can be offered for saying that our language is to be under- 
stood in terms of such a structure^ 

As to the first question, the answer is surely “yes”. The concept of an 
empirically meaningful language rests on that of a verification base, but by 
no means presupposes that every sentence of the story which is its mean- 
ing base is to be found in that verification base. That the Jonesean world- 
story and the language in which it is formulated are, as we have character- 
ized them, realistic^ is clear. It is essential to note, however, that this realis- 
tic character is conceived of as a consequence of specific conformation 
rules, and that if it is possible for an empirically meaningful language to 
be realistic, it also makes sense to speak of non-realistic empirically mean- 
ingful languages. If it is a theorem in pure pragmatics that a meaningful 
language must be defined in terms of conformation rules, the only require- 
ment that the conformation rules of a given language must fulfil is that they 
be sufficient to permit the definition in that language of a confirmed world- 
story. The difference between ‘realistic’ and ‘non-realistic’ languages is to 
be defined in terms of differences in the formal properties of different sets 
of conformation rules. Thus it seems possible to conceive of stories of the 
following different types: 

1. Stories which consist entirely of verified sentences. 

2 . Stories which include some sentences which are confirmed but not veri- 
fied. These can be divided in turn into two types: 

a. Stories all the predicates of which appear in the verification basis of 
the story. 

b. Stories some of the predicates of which appear only in sentences which 
are confirmed but not verified. 

If we introduce the term ‘datum predicate’ for predicates which appear in 
the verification base of a story; and ‘non-datum predicate’ for those that 
do not, then the three possibilities listed above become: I. All sentences 
verified sentences, all predicates datum predicates; ID. Some merely con- 
firmed sentences, all predicates datum predicates; 11b. Some merely con- 
firmed sentences, some non-datum predicates. As far as I can see, I. would 
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be what is meant by a non-realistic story. 11a is a realistic story of the type 
proposed by Neutral Monism, lib is that proposed by common or garden 
variety realism. 

What concerns us here is that epistemology as the pure theory of languages 
can develop the formal properties of languages with different conformation 
rules; can compare realistic with non-realisuc languages, but as a purely formal 
discipline cannot choose THE conformation rules or THE language. It is a 
mistake to look for a formal (epistemological) justification of “Realism” or 
“Idealism”, etc. 

If, on the other hand, we turn from epistemological to factual statements, 
we make use of langimge as a factual (psychological) category. In this 
context a language is a set of causally related events and habits, and the 
distinction between language and meta-language a factual distinction be- 
tween habits of different levels, the latter being, in a causal sense built upon 
the former. It is a task of empirical psychology to characterize the fac- 
tors leading to the adoption and abandonment of language habits. Further, 
“formal” (here used as a factual predicate) meta-languages might be char- 
acterized, tentatively, by empirical psychology as habits relating to the 
“clarification” or ‘‘unpacking” of linguistic phenomena. From the em- 
pirical standpoint, the linguistic behavior of an epistemologist is evaluated 
in terms of the clarification it brings, by doing more adequately what is 
done by metalinguistic activity at the common-sense level. This suggests 
that the only way to recommend a “non-realistic epistemology” of a cer- 
tain sort is to give a formal account of a language which combines the fol- 
lowing features: {a) its conformation rules require a confirmed world- 
story to include no atomic sentence not appearing in the verification base 
of the story (type I above), and {b) the language is such that from its con- 
formation rules via introduced defined terms one can derive rules which 
would be recogjiized by 07ie observing the epistemologist as echoing the 
language habits of scmitists. It is something along these lines that the con- 
ventional realist is asking for when he demands that the idealist or posi- 
tivist “come across” with the “sense-datum language” to which he is 
always referring.^^ 

IT have been insisting that epistemological predicates, whether they appear in 
the mouth of the philosopher or the common sense man, have the same formal status 
as logical predicates in the narrower sense. (I should not object to the term ‘transcen- 
dental logic’ in place of ‘pure pragmatics’) . We shall see in Section VIII below that from 
the formal or epistemological standpoint a “here-now” sentence is such only as a token 
of a pragmatic meta-sentence, and as such presupposes a confirmed world-story. Thus 
the idea that the term ‘protocol sentence’ is a factual one belonging ro the language 
of psychology, rests on a confusion between psychological indubitability and the jormal 
status of verified sentences in an empirically meaningful language. 

From the standpoint of pure pragmatics, the meaningfulness of expressions involving 
variables depends on their relation to a complete world-story. This applies also to 
Russellian descriptions. Furthermore, a world-story as a whole is logically prior to its 
parts. “How can it be that in the formal mode of speech we can speak of objects 
(languages-proper, world-stories) which transcend humanly possible experience?” 
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Sense-Data Again, That human sense-biographies are incomplete, and 
would require supplementation in order to yield the story of the world in 
which we live is hardly a matter for debate. Yet what would be the nature 
of this supplementation? If one answers, “physical event sentences”, one 
is likely to meet the contention that sentences about physical events make 
sense only as translatable into sense-biographical sentences,^® Let us in- 
troduce the term ^verificatum’ as a means of referring to the designatu?n 
of a verified sentence in a world-story. Could it seriously be proposed that 
human sense-biographies require completion by sentences about physical 
events, where the latter are conceived to be translatable into sentences about 
verificata? Hardly, for then physical event sentences would not perform 
the work of supplementing the sense-biographies which are ex hypothesi 
incomplete. What must be meant is that the physical event sentences are 
translatable into a set of alternative sense-biographies, only one of vohich 
consists of verified sentences, that is to say, designates verificata. This won’t 
work. The incompleteness with which the argument began was a causal 
incompleteness and (i) possibilia are not causes; (2) the problem of in- 
completeness would break out for each of the alternative sense-biographies. 
I suspect that in addition to the semantic psychologism which underlies the 
demand for the translatability of physical event sentences into sentences 
about actual or possible sense-data, there is an additional confusion which 
adds to its plausibility. This is the confusion between physical object sen- 
tences and physical event sentences. Physical object sentences themselves 
involve a reference to sets of possibilia and if these possibilia are confused 
with possible sensa (a confusion which involves the mistake of taking actual 

The question is a confused one. It must be clarified by a distinction between factual 
statements about the utterance limitations of formal scientists, and formal sentences 
about meta-linguistic tokens in a constituted world. See Section VIII below. 

18 In “Epistemology and the New Way of Words” I point out (p. 656, note 20) that 
“(the) conception that ... a set of verified sentences can formally entail and be en- 
tailed by a complete world-story , . . without the story being translatable into — or 
‘reducible to^ — ^the set of verified sentences, is what distinguishes my position from 
positivism.” The use of the term ‘entail’ in this passage obviously rests on our analysis 
of causal necessity in terms of logical necessity. 

Object- or thmg-sentences are clearly more complicated than event-sentences. 
Thus they involve a special class of predicates, namely dispositional piedicates. These 
are to be understood in terms of the concept (which they help define) of alternative 
event sequences which involve (i) the same functional correlation of non-dispositional 
predicates (laws) and (2) the same things. As for (2) it is clear that a language which 
includes dispositional predicates must also include a special class of individual con- 
stants (said to designate things or substances) which combine with these predicates to 
constitute sentences. Since the syntax of these individual constants will not admit of 
their combining directly with spatio-temporal predicates, a relational predicate ‘is 
an event happening to’ must also be introduced. The syntax of substance terms, dispo- 
sitional predicates, event-terms and event predicates would define the meaning of such 
expressions as “would have happened to the same thing if . . .” It would also clarify 
such terms as ‘change’, ‘interaction’, etc. For an excellent account of the perplexities 
which arise when one forgets that sentences about substances are derived expressions 
in a language which is about a single world of states of affairs, see the selection from 
Broad’s Examination of McTaggarfs Philosophy below, pp. 472 ff.; also note 10 above. 
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sensa to be external physical events — see next paragraph), the phenomenal- 
ist position gains an unjustified appearance of dovetailing with common 
usage. It is clear, how’ever, that it is physical event sentences and not physi- 
cal thmg sentences which the phenomenalist must translate into sentences 
about possible sensa. 

As for the notion that the predicates of physical-object sentences in a 
world-story must be definable in terms of sense-predicates, the following 
comment is sufficient. The pragmatic meta-language of L distinguishes 
predicates of L by means of conformation rules; thus predicate of L and 
law of S are correlative notions, as are quality mamfested in W and 
72atural Jiecessity in W (Law of W, where ‘law’ does not refer to a linguis- 
tic expression) — where W is the world meant by S. It is nonsense to 
speak of the same qualities obeying two different sets of laws in different 
co7itexts. To say that physical events are coTnplexes of sense qualities^ is 
to say that physical laws are a 7 ialy sable into psychological laws. It is per- 
haps more plausible to say that sense qualities are complexes of physical 
events. If so, Neutral Monism is plausible only as physicalism. These are 
issues that cannot be settled by a mere appeal to epistemological concepts. 
The usual argument rests on the psychologistic blunder of supposing 
that only predicates appearing sometimes in verified sentences can be 
meaningful. But psychological meaning must not be confused with either 
designation or meaningfulness. A third sense of ‘sense-datum language’ is 
bound up with the contention that the verification base of a language can- 
not be formulated in physicalistic terms. This question is discussed below 
in the section on the mind-body problem in the new way of words. 

VIII 

The Pragmatics of ^Now\ We noted above (p. 437) that . , to speak 
of the universe of discourse of a story as dividing into a past, a present and 
a future, is to speak ... of the story in relation to a verification,” and 
that “consequently, the distinction between past, present and future re- 
lates not to the nieaning of a world story, but to its meaningfubiess.’*'' In 
terms of the arguments which followed, this means that temporal distinc- 
tions are bound up with the specifically pragmatic concepts of verifica- 
tion and confirmation. Indeed, as we shall see, the distinctively temporal 
predicates belo 7 %g in a prag 7 natic metalanguage. Since the applicability of 
pragmatic predicates to the expressions of a language presupposes that the 
language is “about a coherent world,” and since the coherence of a tem- 
poral world is “causality”, we are in a position to de-psychologize Kant’s 
argument and show that the use of distinctly temporal predicates logically 
presupposes the framework of a causally ordered world. Furthermore, the 
following discussion lays the foundation for a general theory of egocen- 
tric expressions and demonstratives. 
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That the language of common sense involves a pragmatic stratum is clear from 
its use of epistemological predicates. The radical pervasiveness of this stratum is 
easily overlooked in the absence of an analysis of distinctively temporal utter- 
ances in the framework of the pure theory of languages. In this connection we 
must abandon the assumption that the immediate experience of Omniscience 
Jones need only token object-language sentences in order to be a model adequate 
to the clarification of all epistemological issues. In doing so, however, we shall 
raise questions that take us beyond the scope of the present paper. 

It will have been noticed by the student of McTaggart that the world 
designated by the Jonesean world-story constitutes, as we have character- 
ized it above (pp. 436 ff.), a B-series. That is to say, it is a series of items 
which are the field of the relation earlier than or before. What he calls an 
A-serieSy namely a division of the items into a past, a present and a future, 
has been stated by us to be bound up with a confirmation of the story in 
relation to a given set of the verified sentences of the story (those which 
designate a momentary set of co-experiences). Our analysis needs further 
refinements. 

McTaggart, speaking as a naive realist with respect to the events which 
the object-language is about, puts our claim that the A-predicates (‘past’, 
‘present’, and ‘future’) are bound up with the pragmatic metalanguage 
into ontological terms when he says that an A-series is a matter of appear- 
ance rather than reality. He argues that the relation earlier than is a tem- 
poral relation only by virtue of its connection with the A-characteristics; 
but that it cannot be defined in terms of them for as a transitive, asvm- 
metrical relation it underlies the distribution and redistribution of the 
A-characteristics. It is as such a non-temporal relation, and gains the ap- 
pearance of being a temporal relation through the appearance which is 
presentness. The constituents of reality as related by this non-temporal 
relation, which as such should not be called ‘earlier than’, make up what 
he calls the C-series. Our distinction between world-story sentences and 
pragmatic meta-sentences corresponds to his distinction between reality 
and appearance. The world designated by a temporal world-story contains 
a skeletal relation which corresponds to his non-temporal C-relation in that 
its complete character as temporal transcends its object-language status. To 
call it ‘earlier than’ or ‘before’ is to view it in another context. 

Statements making a particular assignment of A-predicates are inter- 
preted by McTaggart as factual statements which, however, are about 
apparent, as opposed to real, facts. Our claim is that an utterance “Now 
(. . . .)” is to be interpreted as a token of a pragmatic meta-sentence. But 
this is just a beginning, for the utterance, if valid, must be simultaneous 
with the state of affairs (. . . .), and, if meta-linguistic, must involve the 
sentence designating the state of affairs (....). What we must actually 
do is reconstruct the notion of a world containing tokens of pragmatic 
meta-sentences to the effect that certain items are verificata — z verificatum 
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being defined as the desigmtum of a verified sentence — ^where the prag- 
matic tokens and verificata are not only co-experienced, but the pragmatic 
tokens say they are co-experienced. This we do as follows: 

Consider the sentence ‘p’ which belongs to a set of verified sentences N about 
a momentary set of co-experiences C. ^Verificatmn(py is a type sentence in the 
pragmatic meta-language. Consider an experience r, belonging to C, which plays 
the role of a token of the pragmatic meta-sentence V coex p • verificatum(p)\ 
This token is the reconstruction of an utterance “Ecce(p)”, and provides the 
key to the understanding of all derived “ego”-centric expressions. (This re- 
vision of my earlier account was stimulated by reflection on tantalizing § 50 of 
Reichenbach’s Elements of Symbohc Logic.) 

Two remarks are relevant. ( i ) The above analysis clearly makes it neces- 
sary to distinguish sharply between “here-now” statements and what we 
have called “verifying tokens”. (2) The above analysis involves the notion 
of the constitution of empincal-language-czm-world in a meta-meta- 
language, and suggests of a hierarchy of such constitutions.^® 

Apart from such an analysis as the above, the distinction between time merely 
as serial order, and time as involving the contrast between past, present and 
future simply cannot be made; for any attempt to clarify this contrast solely in 
terms of relative position in a linear series cannot bring out the ‘ecce!’ element 
involved in genuine temporal distinctions. On the other hand, our account does 
not involve the vicious regress found by McTaggart, since temporal distinctions 
do not apply to the pragmatic as pragmatic. “Now (verified (‘p’) )” is nonsense. 
Only the names of empirical language sentences make sense with pragmatic 
predicates. 


IX 


The Mind‘Body Problem in the New Way of Words. Since we have 
been led to the conclusion that in the type of world-story relevant to a 
clarification of our employment of epistemological predicates, there belong 
physical event sentences as well as sense-biographical sentences, it is clear 
that the meeting place of these two sets of sentences in such a structure re- 
quires analysis. The problem as to the coherence of these two sets of 
sentences must be distinguished from the psychologistic pseudo-problem 
of “perceptual epistemology”. 

As containing the above two types of sentences, the Jonesean world- 
story apparently will contain the following two sets of sentences: (i) the 
set of verified sentences constituting the sense-biography of Jones; (2) the 
set of physical event sentences constituting the biography of the sensory 
centers of the Jonesean brain. It is in terms of these two sets of sentences 
that the hook-up of verified sezise-bio graphical sentences with cofifirmed 
physical event sentences must be analysed. 

It is frequently claimed that psychological advances are pointing toward 


For an elaboration of this point see the concluding pages of my “Pure 
and Epistemology” in the July, 1947, issue of Philosophy of Science. 
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the truth-value equivalence of mentalistic sentences with sentences in the 
language of an, as yet, ideal neuro-physiological psychology. What would 
be the implications of such a claim for the structure of the ideal world- 
story we are envisaging? One’s first line of thought might be that it points 
towards a world-story which contains, in connection with each sentient 
being described in it, two isomorphic sub-sets of sentences, {a) a men- 
talistic sense-history, and (b) a selection from a physicalistic brain history. 
Once started on this line of thought, one would be troubled by the ques- 
tion, “How is identity to be distinguished from parallelism?'^ But to 
initiate this train of thought presupposes that one has given an affirmative 
answer to a prior question, namely, “Can a world-story contain such 
isomorphic sub-sets and still have that coherence which makes it con- 
firmed?" In an older parlance, the corresponding question was, “Is parallel- 
ism compatible with the (self-evident) principle of sufficient reason?” If 
the question as we have formulated it is answered in the negative, as it must 
be, then we might be led to say that to the extent that psychology “points 
toward the truth-value equivalence of mentalistic sentences with sentences 
in the language of an as yet ideal neuro-physiological psychology,” it is 
pointing toward the truth value equivalence of two world stories^ one of 
which is in completely physicalistic terms, whereas the other contains a 
sub-set of mentalistic sentences in place of what in the first are selections 
from brain biographies. Reflection shows, however, that formally the “men- 
talistic language” would be indistinguishable from a section of the physical- 
istic language. Furthermore, they are ex hypothesi about the same world. 
The proper interpretation of this situation would be to say that in the 
sense in which the mentalistic “language” and the segment of the physical- 
istic “language” were two they are to be understood as different token 
classes of the same type language. A genuine difference of the “mentalistic” 
and “physicalistic” expressions must be traced to a difference in the con- 
formation rules relating to the predicates of these expressions; in other 
words, same laws, same qualities; different laws, different qualities. (See 
pp. 438 ff.. Meaning arid Syntax, and 445 ff. Type and Token Again.) 

If the expectation of such a “truth value equivalence” is doomed to dis- 
appointment, then some form of dualism is the alternative to the above 
approach. Such dualism would take the form either of minds and bodies 
as interacting things^-'^ or of different kinds of events taking place in the 
same thing (the emergence form of the identity approach). May I express 
my (inherited?) predilection for the latter approach, while insisting that 

If we leave out of account those arguments which rest on the epistemologistic 
fallacy, and which seem to be invalid even if one grants the fruit— intentional acts, 
awareness of propositions, intuitions of square roots, etc., etc. — of this fallacy, the only 
reasonable basis for accepting a dualism of mind and body as two interacting things 
would be a general acceptance by scientists — ^the Psychical Research Society? — of the 
separate existence of mental events. 
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emergence has nothing to do with indeterminism or Bergsonian elan? 
Emergence is one form taken by a negative answer to the question: “Could 
a world which includes minds be described with the same primitive predi- 
cates (and laws) as a mindless universe?” Needless to say, the dates at 
which emergent qualities occur has nothing to do with the case. The 
history of the universe could be as Aristotle conceived it. 

X 

Ideal Language and Language Sche7na. Our aim in the present paper has 
been to explore the group grammar of epistemological predicates, and 
particularly to bring out the relation of the concepts of verification, con- 
firmation and meaningfulness to the concepts of semantic analysis as prac- 
ticed by Carnap and Tarski. In attempting to make explicit this grammar, 
we have made use of the Wittgensteinian device of speaking in terms of a 
perfect language; that is to say, the language of an omniscient being. We 
have written the grammar of epistemological predicates large in order 
better to see it. We pointed out that after a discussion conducted in this 
framework, the problem next in line would be that of drawing the im- 
plications of this discussion for the grammar of these predicates in con- 
nection with “imperfect languages”. It is now my aim to indicate that the 
difference between “perfect” and “imperfect” languages cannot be drawn 
in epistemological contexts, that is to say, is not an epistemological dis- 
tinction. 

But before we elaborate on the above contention, let us point out that 
the epistemological predicates with which we have been concerned are 
those which are primary, and apply for the most part to atomic sentences 
belonging to a world-story, or to the individual constants or primitive 
predicates appearing in these sentences. But it is clear that derivative 
pragmatic predicates can be defined in terms of these fundamental predi- 
cates. ‘Confirmed,’ as we have used this term, applies to atomic sentences 
in a world-story, and entails ‘true’. Now, a predicate ‘confirmed-to- 
degree-n’ can be introduced in terms of the primary syntactical, semantical 
and pragmatic predicates which has neither of these limitations. Similarly, 
a family of predicates can be introduced which rests on the predicate 
‘meaningful’ as we have defined it. All these defined pragmatic predicates 
will (i) presuppose the notion of a complete world-story in a language 
with given conformation rules; ( 2 ) be such that their applicability is (in 
principle) determinable on purely formal grounds. The application of such 
a predicate to an expression implies that the expression belongs to a formal 
system defined in such a way that the sentence making the application is 
either analytic or self-contradictory. This is what we mean when we say 
that the use of epistemological predicates involves presuppositions. Was 
Bosanquet so far wrong when he suggested that “Reality” is the subject 
of all judgments? We make the concept of reality a purely formal one, 
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and say that each empirical language speaks about its own ‘‘Reality” or 
world. 

Since our discussion of epistemological predicates has been in terms of 
what we called (pp. 429 ff.) languages proper as opposed to language 
schemata^ we must end with a review of this distinction. The first thing 
to note is that it is one which breaks out at all linguistic levels. We can say 
that a pragmatic meta-schema claims to be a pragmatic meta-language 
proper, just as we have said that a language schema claims to be a language 
proper. Now it is clear from this very formulation that the whole distinc- 
tion between the schematic and the proper is a factual-psychological rather 
than a formal-epistemological distinction.^^ It relates to the psychology of 
formal manipiilations^ and can no more be formulated within formal 
science itself then can the concept of imstake. If this is the case, then our 
factual inability to construct complete world-stories no more entails an in- 
ability to give a formal account of a complete world-story, or of a language 
proper, than our inability to construct an infinite series entails an ina- 
bility to give a formal account of infinite, or, indeed, of particular in- 
finite series. Our everyday use of epistemological predicates is formally or 
epistemologically sensible even though we cannot turn it into petty cash. 
Furthermore, the psychological contrast between language schema and 
language proper must not be mixed with formal distinctions between differ- 
ent formal predicates. Thus, the difference between ‘confirmed’ and 
‘confirmed-to-degree-n’ must not be confused with a difference between 
“confirmed” as appearing in a meta-language, and “confirmed” as appear- 

22 Cf. “Pure Pragmatics and Epistemology,” pp. 195-197, also notes 10-13. The fact 
that the distinction between language proper and language schema is a factual- 
psychological one also throws light on the “puzzle” of the fruitfulness of deduction. 
When as logicians we characterize an argument as valid, we are “reconstructing” it as 
a token of an expression in a language in the formal sense of the term. We take it 
(to use a metaphor) as a token of an expression in a language which is posited as a 
complete and exhaustive structure in which everything that is formally involved in the 
language is “given.” On the other hand, when we characterize an argument as fruitful, 
we are making empirical statements about a senes of linguistic events in the psychologi- 
cal sense of “language”. 

The higher mental processes as empirical facts can be described without reference 
to the categories of pure semiotics. This is the proper task of a psychology of “know- 
ing,” “believing,” etc. The puzzles which lead to epistemologism arise when we con- 
fuse this task with the formal reconstruction of “knowings,” “believings,” etc. as tokens 
of linguistic expressions in the formal sense of “language.” Our sense of human dignity 
focuses our attention on empirical description when we are concerned with Fido’s 
belief that he has a bone. In the case of Smith’s belief that he has a penny, we are prone 
to confuse. 

It must be emphasized that over and against the formal theory of languages, there is 
the empirical theory of languages which includes empirical concepts relating to 
“formal” language behavior. (Put a psychologist to watching a mathematician.) We 
must admit that just as there is a formal distinction between the “empirical” and the 
“formal,” so there is an empirical distinction between the “empirical” and the “formal” 
aspects of language as an empirical category. See also H. Feigl, “Operatiomsm and 
Scientific Method,” Psychological Review, 1945, included in this volume, pp. 498-508 
below, especially p. 500. 
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ing in a meta-schema. Confusions of this kind give comfort to psycholo- 
gism in pragmatics, and stimulate attempts to connect meaningfulness in 
a primary sense with probability. 

According to our argument, it is a tautology to say that a meaningful 
language is about a causal world. The predicates of a meaningful lan- 
guage are such only by virtue of the conformation rules which differ- 
entiate them.23 In these 'statements, the expression “language” appears as a 
formal predicate. On the other hand, as we have seen, the expression “lan- 
guage” also functions as a factual predicate relating to behavioral habits. 
This ambiguity of significance brings with it the danger of confusing the 
psychological factors leading to the discarding of one set of habits in 
favor of another with formal considerations of probability ^ evidence and 
truth. In speaking formally we “posit” a subject-matter which is complete 
within the scope of its presuppositions in that it doesn’t make sense to say 
that the domain of this subject-matter is incomplete. On the other hand, 
the behavior which posits this domain is legitimately characterized as 
schematic. The English language as an anthropological fact may grow and 
change with the times. But the formal positing of a linguistic structure 
which clarifies (rationally reconstructs) the English language at a given 
time is the positing of a complete language (indeed, reflection would show, 
a class of complete languages). 

Conclusion. This paper represents a meeting of extremes. The echoes of 
Leibnitz, Hume and Kant are no less obvious than those of Wittgenstein, 
Carnap and Tarski. But as a matter of historical justice long due, I like 
to think that we have reformulated in our own way a familiar type of 
Idealistic argument. It has been said that human experience can only be 
understood as a fragment of an ideally coherent experience. Our claim is 
that our empirical language can only be understood as an incoherent and 
fragmentary schema of an ideally coherent language. The Idealism, but 
not the wisdom, disappears with the dropping of the term ‘experience’. 
Formally, all languages and worlds are on an equal footing. This is indeed 
a principle of indifference. On the other hand, a reconstruction of the 
pragmatics of common sense and the scientific outlook points to con- 
formation rules requiring a story to contain sentences which are con- 
firmed but not verified. In this sense the ideal of our language is a realistic 
language; and this is the place of Realism in the New Way of Words. 

23 The conformation rules of an empirically meaningful language determine the 
necessary elements in the structure of the world in which it is used. Here is the key 
to the concept of causal lavo and the causal modalities. A study of the requirements 
which conformation rules must fulfil in order to permit the construction of a confirmed 
world-story in the language of which they are the rules, as well as of the different 
properties of different sets of such rules, is the primary task of Pure Pragmatics. 
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PROBLEMS OF DESCRIPTION AND 
EXPLANATION IN THE EMPIRICAL SCIENCES 




The Function of General Laws in History 

CARL G. HEMPEL 


I. It is a rather widely held opinion that history, in contradistinction to 
the so-called physical sciences, is concerned with the description of particu- 
lar events of the past rather than with the search for general laws which 
might govern those events. As a characterization of the type of problem in 
which some historians are mainly interested, this view probably can not be 
denied; as a statement of the theoretical function of general laws in scientific 
historical research, it is certainly unacceptable. The following considera- 
tions are an attempt to substantiate this point by showing in some detail that 
general laws have quite analogous functions in history and in the natural sci- 
ences, that they form an indispensable instrument of historical research, and 
that they even constitute the common basis of various procedures which are 
often considered as characteristic of the social in contradistinction to the 
natural sciences. 

By a general law, we shall here understand a statement of universal con- 
ditional form which is capable of being confirmed or disconfirmed by suit- 
able empirical findings. The term “law” suggests the idea that the statement 
in question is actually well confirmed by the relevant evidence available; as 
this qualification is, in many cases, irrelevant for our purpose, we shall fre- 
quently use the term “hypothesis of universal form” or briefly “universal 
hypothesis” instead of “general law,” and state the condition of satisfactory 
confirmation separately, if necessary. In the context of this paper, a univer- 
sal hypothesis may be assumed to assert a regularity of the following type: 
In every case where an event of a specified kind C occurs at a certain place 
and time, an event of a specified kind E will occur at a place and time which 
is related in a specified manner to the place and time of the occurrence of the 
first event. (The symbols “C” and “£” have been chosen to suggest the 
terms “cause” and “effect,” which are often, though by no means always, 
applied to events related by a law of the above kind.) 

2.1 The main function of general laws in the natural sciences is to con- 
nect events in patterns which are usually referred to as explanation and 
prediction. 

The explanation of the occurrence of an event of some specific kind E 
at a certain place and time consists, as it is usually expressed, in indicating 

* Reprinted by kind permission of the author and the editors from The Journal of 
Philosophy, 39, 1942, 
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the causes or determining factors of E. Now the assertion that a set of 
events — say, of the kinds Ci, Cg, . . . , Cn — have caused the event to be 
explained, amounts to the statement that, according to certain general laws, 
a set of events of the kinds mentioned is regularly accompanied by an event 
of kind £. Thus, the scientific explanation of the event in question consists of 

( 1 ) a set of statements asserting the occurrence of certain events Q, 

. . . Cn at certain times and places, 

(2) a set of universal hypotheses, such that 

{a) the statements of both groups are reasonably well confirmed 
by empirical evidence, 

{b) from the two groups of statements the sentence asserting the 
occurrence of event E can be logically deduced. 

In a physical explanation, group (i) would describe the initial and 
boundary conditions for the occurrence of the final event; generally, we 
shall say that group ( i ) states the determining conditions for the event to 
be explained, while group (2) contains the general laws on which the ex- 
planation is based; they imply the statement that whenever events of the 
kind described in the first group occur, an event of the kind to be explained 
will take place. 

Illustration: Let the event to be explained consist in the cracking of an auto- 
mobile radiator during a cold night. The sentences of group ( i ) may state the 
following initial and boundary conditions: The car was left in the street all 
night. Its radiator, which consists of iron, was completely filled with water, and 
the lid was screwed on tightly. The temperature during the night dropped from 
39° F. in the evening to 25° F. in the morning; the air pressure was normal. The 
bursting pressure of the radiator material is so and so much. — Group (2) would 
contain empirical laws such as the following: Below 32° F., under normal at- 
mospheric pressure, water freezes. Below 39.2® F., the pressure of a mass of 
water increases with decreasing temperature, if the volume remains constant or 
decreases; when the water freezes, the pressure again increases. Finally, this 
group would have to include a quantitative law concerning the change of pres- 
sure of water as a function of its temperature and volume. 

From statements of these two kinds, the conclusion that the radiator cracked 
during the night can be deduced by logical reasoning; an explanation of the con- 
sidered event has been established. 

2.2 It is important to bear in mind that the symbols ‘‘jB ” ‘"C,” “Q ” “Cg ” 
etc., which were used above, stand for kinds or properties of events, not for 
what is sometimes called individual events. For the object of description 
and explanation in every branch of empirical science is always the occur- 
rence of an event of a certain kind (such as a drop in temperature by 14° 
F., an eclipse of the moon, a cell-division, an earthquake, an increase in 
employment, a political assassination) at a given place and time, or in a given 
empirical object (such as the radiator of a certain car, the planetary system, 
a specified historical personality, etc.) at a certain time. 

What is sometimes called the complete description of an individual event 
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(such as the earthquake of San Francisco in 1906 or the assassination of 
Julius Caesar) would require a statement of all the properties exhibited 
by the spatial region or the individual object involved, for the period of 
time occupied by the event in question. Such a task can never be completely 
accomplished. 

A -fortiori, it is impossible to explain an individual event in the sense of 
accounting for all its characteristics by means of universal hypotheses, 
although the explanation of what happened at a specified place and time may 
gradually be made more and more specific and comprehensive. 

But there is no difference, in this respect, between history and the natural 
sciences: both can give an account of their subject-matter only in terms 
of general concepts, and history can “grasp the unique individuality’’ of 
its objects of study no more and no less than can physics or chemistry. 

3. The following points result more or less directly from the above study 
of scientific explanation and are of special importance for the questions 
here to be discussed. 

3.1 A set of events can be said to have caused the event to be explained 
only if general laws can be indicated which connect “causes” and “effect” 
in the manner characterized above. 

3.2 No matter whether the cause-effect terminology is used or not, a 
scientific explanation has been achieved only if empirical laws of the kind 
mentioned under (2) in 2.1 have been applied.^ 

3.3 The use of universal empirical hypotheses as explanatory principles 
distinguishes genuine from pseudo-explanation, such as, say, the attempt 
to account for certain features of organic behavior by reference to an 
entelechy, for whose functioning no laws are offered, or the explanation 
of the achievements of a given person in terms of his “mission in history,” 
his “predestined fate,” or similar notions. Accounts of this type are based 
on metaphors rather than laws; they convey pictorial and emotional appeals 
instead of insight into factual connections; they substitute vague analogies 
and intuitive “plausibility” for deduction from testable statements and are 
therefore unacceptable as scientific explanations. 

Any explanation of scientific character is amenable to objective checks; 
these include 

{a) an empirical test of the sentences which state the determining 
conditions; 

1 Maurice Mandelbaum, in his generally very clarifying analysis of relevance and 
causation m history {The Problem of Historical Knowledge, New York, 1938, Chs. 
7, 8) seems to hold that there is a difference between the “causal analysis” or “causal 
explanation” of an event and the establishment of scientific laws governing it in the 
sense stated above. He argues that “scientific laws can only be formulated on the basis 
of causal analysis,” but that “they are not substitutes for full causal explanations” 
Hoc, cit , p. 238). For the reasons outlined above, this distinction does not appear to be 
justified: every “causal explanation” is an “explanation by scientific laws ; for in no 
other way than by reference to empirical laws can the assertion of a causal connection 
between certain events be scientifically substanuated. 
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{b) an empirical test of the universal hypotheses on which the ex- 
planation rests; 

(c) an investigation of whether the explanation is logically conclusive 
in the sense that the sentence describing the event to be explained 
follows from the statements of groups (i) and (2). 

4. The function of general laws in scientific prediction can now be stated 
very briefly. Quite generally, prediction in empirical science consists in 
deriving a statement about a certain future event (for example, the relative 
position of the planets to the sun, at a future date) from (i) statements 
describing certain known (past or present) conditions (for example, the 
positions and momenta of the planets at a past or present moment), and (2) 
suitable general laws (for example, the laws of celestial mechanics). Thus, 
the logical structure of a scientific prediction is the same as that of a scien- 
tific explanation, which has been described in 2.1. In particular, prediction 
no less than explanation throughout empirical science involves reference 
to universal empirical hypotheses. 

The customary distinction between explanation and prediction rests 
mainly on a pragmatical difference between the two: While in the case of 
an explanation, the final event is known to have happened, and its de- 
termining conditions have to be sought, the situation is reversed in the case 
of a prediction: here, the initial conditions are given, and their “effect” — 
which, in the typical case, has not yet taken place — ^is to be determined. 

In view of the structural equality of explanation and prediction, it may 
be said that an explanation as characterized in 2.1 is not complete unless 
it might as well have functioned as a prediction: If the final event can be 
derived from the initial conditions and universal hypotheses stated in the 
explanation, then it might as well have been predicted, before it actually 
happened, on the basis of a knowledge of the initial conditions and the 
general laws. Thus, e.g., those initial conditions and general laws which the 
astronomer would adduce in explanation of a certain eclipse of the sun are 
such that they might also have served as a sufficient basis for a forecast of 
the eclipse before it took place. 

However, only rarely, if ever, are explanations stated so completely as 
to exhibit this predictive character (which the test referred to under (c) 
in 3.3 would serve to reveal). Quite commonly, the explanation offered 
for the occurrence of an event is incomplete. Thus, we may hear the 
explanation that a bam burnt down “because” a burning cigarette was 
dropped in the hay, or that a certain political movement has spectacular 
success “because” it takes advantage of widespread racial prejudices. 
Similarly, in the case of the broken radiator, the customary way of formu- 
lating an explanation would be restricted to pointing out that the car was 
left in the cold, and the radiator was filled with water. — ^In explanatory 
statements like these, the general laws which confer upon the stated con- 
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ditions the character of “causes” or “determining factors” are completely 
omitted (sometimes, perhaps, as a “matter of course”), and, furthermore, 
the enumeration of the determining conditions of group ( i ) is incomplete; 
this is illustrated by the preceding examples, but even by the earlier analysis 
of the broken-radiator case: as a closer examination would reveal, even that 
much more detailed statement of determining conditions and universal 
hypotheses would require amplification in order to serve as a sufficient 
basis for the deduction of the conclusion that the radiator broke during the 
night. 

In some instances, the incompleteness of a given explanation may be con- 
sidered as inessential. Thus, e.g., we may feel that the explanation referred 
to in the last example could be made complete if we so desired; for we have 
reasons to assume that we know the kind of determining conditions and of 
general laws which are relevant in this context. 

Very frequently, however, we encounter “explanations” whose incom- 
pleteness can not simply be dismissed as inessential. The methodological 
consequences of this situation will be discussed later (especially in 5.3 and 

54) • 

5.1 The preceding considerations apply to explmiation in history as well 
as in any other branch of empirical science. Historical explanation, too. 
aims at showing that the event in question was not “a matter of chance,” 
but was to be expected in view of certain antecedent or simultaneous con- 
ditions. The expectation referred to is not prophecy or divination, but 
rational scientific anticipation which rests on the assumption of general 
laws. 

If this view is correct, it would seem strange that while most historians 
do suggest explanations of historical events, many of them deny the pos- 
sibility of resorting to any general laws in history. It is, however, possible 
to account for this situation by a closer study of explanation in history, as 
may become clear in the course of the following analysis. 

5.2 In some cases, the universal hypotheses underlying a historical ex- 
planation are rather explicitly stated, as is illustrated by the italicized pas- 
sages in the following attempt to explain the tendency of government 
agencies to perpetuate themselves and to expand [italics the author’s]: 

As the activities of the government are enlarged, more people develop a vested 
interest in the continuation and expansion of governmental functions. People 
who have pbs do not like to lose theirt; those who are habituated to certain skills 
do not welcome change; those who have become accustomed to the exercise of 
a certain kind of power do not like to relinquish their control — ^if anything, they 
want to develop greater power and correspondingly greater prestige. . . . 
Thus, government offices and bureaus, once created, in turn institute drives, not 
only to fortify themselves against assault, but to enlarge the scope of their opera- 
tions.2 

2 Donald W. McConnell, Economic Behavior, New York, 1939; pp. 894-895. 
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Most explanations offered in history or sociology, however, fail to in- 
clude an explicit statement of the general regularities they presuppose; and 
there seem to be at least tv^o reasons which account for this: 

Firsts the universal hypotheses in question frequently relate to individual 
or social psychology, which somehow is supposed to be familiar to every- 
body through his everyday experience; thus, they are tacitly taken for 
granted. This is a situation quite similar to that characterized in 4. 

Second, it would often be very difficult to formulate the underlying 
assumptions explicitly with sufficient precision and at the same time in 
such a way that they are in agreement wuth all the relevant empirical evi- 
dence available. It is highly instructive, in examining the adequacy of a 
suggested explanation, to attempt a reconstruction of the universal hypoth- 
eses on which it rests. Particularly, such terms as “hence,” “therefore,” 
“consequently,” “because,” “naturally,” “obviously,” etc., are often in- 
dicative of the tacit presupposition of some general law: they are used to 
tie up the initial conditions with the event to be explained; but that the 
latter was “naturally” to be expected as “a consequence” of the stated con- 
ditions follows only if suitable general laws are presupposed. Consider, for 
example, the statement that the Dust Bowl farmers migrate to California 
“because” continual drought and sandstorms render their existence in- 
creasingly precarious, and because California seems to them to offer so 
much better living conditions. This explanation rests on some such universal 
hypothesis as that populations will tend to migrate to regions which offer 
better living conditions. But it would obviously be difficult accurately to 
state this hypothesis in the form of a general law which is reasonably well 
confirmed by all the relevant evidence available. Similarly, if a particular 
revolution is explained by reference to the growing discontent, on the part 
of a large part of the population, with certain prevailing conditions, it is 
clear that a general regularity is assumed in this explanation, but we are 
hardly in a position to state just what extent and what specific form the 
discontent has to assume, and what the environmental conditions have to 
be, to bring about a revolution. Analogous remarks apply to all historical 
explanations in terms of class struggle, economic or geographic conditions, 
vested interests of certain groups, tendency to conspicuous consumption, 
etc.: All of them rest on the assumption of universal hypotheses ® which 
connect certain characteristics of individual or group life with others; but 
in many cases, the content of the hypotheses which are tacitly assumed in a 
given explanation can be reconstructed only quite approximately. 

5.3 It might be argued that the phenomena covered by the type of ex- 

sWhat IS sometimes, misleadingly, called an explanation by means of a certain 
concept IS, in empirical science, actually an explanation in terms of universal hypotheses 
containing that concept. “Explanations” involving concepts which do not function in 
empiricaUy testable hypotheses— such as “entelechy” in biology, “historic destination 
of a race” or “self-unfolding of absolute reason” in history— are*^ mere metaphors with- 
out cognitive content. 
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planation just mentioned are of a statistical character, and that therefore 
only probability hypotheses need to be assumed in their explanation, so 
that the question as to the “underlying general laws” would be based on a 
false premise. And indeed, it seems possible and justifiable to construe cer- 
tain explanations offered in history as based on the assumption of probability 
hypotheses rather than of general “deterministic” laws, i.e., laws in the form 
of universal conditions. This claim may be extended to many of the ex- 
planations offered in other fields of empirical science as well. Thus, e.g., if 
Tommy comes down with the measles two weeks after his brother, and if 
he has not been in the company of other persons having the measles, we 
accept the explanation that he caught the disease from his brother. Now, 
there is a general hypothesis underlying this explanation; but it can hardly 
be said to be a general law to the effect that any person who has not had 
the measles before will get them without fail if he stays in the company of 
somebody else who has the measles; that a contagion will occur can be 
asserted only with a high probability. 

Many an explanation offered in history seems to admit of an analysis of 
this kind: if fully and explicitly formulated, it would state certain initial 
conditions, and certain probability hypotheses,^ such that the occurrence 
of the event to be explained is made highly probable by the initial con- 
ditions in view of the probability hypotheses. But no matter whether ex- 
planations in history be construed as “causal” or as “probabilistic” in charac- 
ter, it remains true that in general the initial conditions and especially the 
universal hypotheses involved are not clearly indicated, and can not 
unambiguously be supplemented. (In the case of probability hypotheses, 
for example, the probability values involved will at best be known quite 
roughly.) 

5.4 What the explanatory analyses of historical events offer is, then, in 
most cases not an explanation in one of the meanings developed above, but 
something that might be called an explanation sketch. Such a sketch consists 
of a more or less vague indication of the laws and initial conditions con- 
sidered as relevant, and it needs “filling out” in order to turn into a full- 
fledged explanation. This filling-out requires further empirical research, for 
which the sketch suggests the direction. (Explanation sketches are com- 
mon also outside of history; many explanations in psychoanalysis, for 
instance, illustrate this point.) 

Obviously, an explanation sketch does not admit of an empirical test to 
the same extent as does a complete explanation; and yet, there is a difference 
between a scientifically acceptable explanation sketch and a pseudo- 

4 E. Zilsel, in a very stimulating paper on “Physics and the Problem of Historico- 
Sociological Laws” (Philosophy of Science^ Vol. 8, 1941, pp. 5^7^579)^ suggests that 
all specifically historical laws are of a statistical character similar to that of the “macro- 
laws” in physics. The above remarks, however, are not restricted to specifically his- 
torical laws since explanation in history rests to a large extent on non-historical laws 
(cf . section 8 of this paper) . 
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explanation (or a pseudo-explanation sketch). A scientifically acceptable 
explanation sketch needs to be filled out by more specific statements; but 
it points into tlie direction where these statements are to be found; and 
concrete research may tend to confirm or to infirm those indications; i.e., 
it may show that the kind of initial conditions suggested are actually rele- 
vant; or it may reveal that factors of a quite different nature have to be 
taken into account in order to arrive at a satisfactory explanation. — ^The 
filling-out process required by an explanation sketch will, in general, as- 
sume the form of a gradually increasing precision of the formulations in- 
volved; but at any stage of this process, those formulations will have some 
empirical import: it will be possible to indicate, at least roughly, what kind 
of evidence would be relevant in testing them, and what findings would 
tend to confirm them. In the case of non-empirical explanations or explana- 
tion sketches, on the other hand — say, by reference to the historical desti- 
nation of a certain race, or to a principle of historical justice — the use of 
empirically meaningless terms makes it impossible even roughly to indicate 
the type of investigation that would have a bearing upon those formulations, 
and that might lead to evidence either confirming or infirming the sug- 
gested explanation. 

5.5 In trying to appraise the soundness of a given explanation, one will 
first have to attempt to reconstruct as completely as possible the argument 
constituting the explanation or the explanation sketch. In particular, it is 
important to realize what the underlying explaining hypotheses are, and to 
judge of their scope and empirical foundation. A resuscitation of the as- 
sumptions buried under the gravestones “hence,” “therefore,” “because,” 
and the like will often reveal that the explanation offered is poorly founded 
or downright unacceptable. In many cases, this procedure will bring to 
light the fallacy of claiming that a large number of details of an event have 
been explained when, even on a very liberal interpretation, only some broad 
characteristics of it have been accounted for. Thus, for example, the geo- 
graphic or economic conditions under which a group lives may account 
for certain general features of, say, its art or its moral codes; but to grant 
this does not mean that the artistic achievements of the group or its system 
of morals has thus been explained in detail; for this would imply that from 
a description of the prevalent geographic or economic conditions alone, a 
detailed account of certain aspects of the cultural life of the group can be 
deduced by means of specifiable general laws. 

A related error consists in singling out one of several important groups 
of factors which would have to be stated in the initial conditions, and then 
claiming that the phenomenon in question is “determined” by and thus 
can be explained in terms of that one group of factors. 

Occasionally, the adherents of some particular school of explanation or 
interpretation in history will adduce, as evidence in favor of their approach, 
a successful historical prediction which was made by a representative of 
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their school. But though the predictive success of a theory is certainly 
relevant evidence of its soundness, it is important to make sure that the 
successful prediction is in fact obtainable by means of the theory in ques- 
tion. It happens sometimes that the prediction is actually an ingenious guess 
which may have been influenced by the theoretical outlook of its author, 
but which can not be arrived at by means of his theory alone. Thus, an 
adherent of a quite metaphysical “theory” of history may have a sound 
feeling for historical developments and may be able to make correct pre- 
dictions, which he will even couch in the terminology of his theory, though 
they could not have been attained by means of it. To guard against such 
pseudo-confirming cases would be one of the functions of test (c) in 3.3. 

6. We have tried to show that in history no less than in any other branch 
of empirical inquiry, scientific explanation can be achieved only by means 
of suitable general hypotheses, or by theories, which are bodies of sys- 
tematically related hypotheses. This thesis is clearly in contrast with the 
familiar view that genuine explanation in history is obtained by a method 
which characteristically distinguishes the social from the natural sciences, 
namely, the method of empathetic understmding: The historian, we are 
told, imagines himself in the place of the persons involved in the events 
which he wants to explain; he tries to realize as completely as possible the 
circumstances under which they acted, and the motives which influenced 
their actions; and by this imaginary self-identification with his heroes, he 
arrives at an understanding and thus at an adequate explanation of the 
events with which he is concerned. 

This method of empathy is, no doubt, frequently applied by laymen and 
by experts in history. But it does not in itself constitute an explanation; it 
rather is essentially a heuristic device; its function is to suggest certain 
psychological hypotheses which might serve as explanatory principles in 
the case under consideration. Stated in crude terms, the idea underlying 
this function is the following: The historian tries to realize how he himself 
would act under the given conditions, and under the particular motivations 
of his heroes; he tentatively generalizes his findings into a general rule and 
uses the latter as an explanatory principle in accounting for the actions 
of the persons involved. Now, this procedure may sometimes prove heuris- 
tically helpful; but its use does not guarantee the soundness of the historical 
explanation to which it leads. The latter rather depends upon the factual 
correctness of the empirical generalizations which the method of under- 
standing may have suggested. 

Nor is the use of this method indispensable for historical explanation. A 
historian may, for example, be incapable of feeling himself into the role of a 
paranoiac historic personality, and yet he may well be able to explain cer- 
tain of his actions; notably by reference to the principles of abnormal 
psychology. Thus, whether the historian is or is not in a position to identify 
himself with his historical hero, is irrelevant for the correctness of his 
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explanation; what counts, is the soundness of the general hypotheses in- 
volved, no matter whether they were suggested by empathy or by a strictly 
behavioristic procedure. Much of the appeal of the ‘ method of under- 
standing” seems to be due to the fact that it tends to present the phenomena 
in question as somehow “plausible” or “natural” to us; ^ this is often done 
by means of attractively worded metaphors. But the kind of “understand- 
ing” thus conveyed must clearly be separated from scientific understanding. 
In history as anywhere else in empirical science, the explanation of a phe- 
nomenon consists in subsuming it under general empirical laws; and the 
criterion of its soundness is not whether it appeals to our imagination, 
whether it is presented in suggestive analogies, or is otherwise made to 
appear plausible— all this may occur in pseudo-explanations as well — but 
exclusively whether it rests on empirically well confirmed assumptions 
concerning initial conditions and general laws. 

7.1 So far, we have discussed the importance of general laws for ex- 
planation and prediction, and for so-called understanding in history. Let 
us now survey more briefly some other procedures of historical research 
which involve the assumption of universal hypotheses. 

Closely related to explanation and understanding is the so-called inter- 
pretation of historical phenomena in terms of some particular approach or 
theory. The interpretations which are actually offered in history consist 
either in subsuming the phenomena in question under a scientific explana- 
tion or explanation sketch; or in an attempt to subsume them under some 
general idea which is not amenable to any empirical test. In the former 
case, interpretation clearly is explanation by means of universal hypotheses; 
in the latter, it amounts to a pseudo-explanation which may have emotive 
appeal and evoke vivid pictorial associations, but which does not further 
our theoretical understanding of the phenomena under consideration. 

7.2 Analogous remarks apply to the procedure of ascertaining the ^^mean- 
ing^^ of given historical events; its scientific import consists in determining 
what other events are relevantly connected with the event in question, be 
it as “causes,” or as “effects”; and the statement of the relevant connections 
assumes, again, the form of explanations or explanation sketches which in- 
volve universal hypotheses; this will be seen more clearly in the subsequent 
section. 

7.3 In the historical explanation of some social institutions great empha- 
sis is laid upon an analysis of the development of the institution up to the 
stage under consideration. Critics of this approach have objected that a 
mere description of this kind is not a genuine explanation. This argument 
may be given a slightly different aspect in terms of the preceding reflec- 
tions: A description of the development of an institution is obviously not 

® For a criticism of this kind of plausibility, cf. Zilsel, loc, cit., pp. 577-578, and sec- 
tions 7 and 8 in the same author’s “Problems of Empiricism,” in International Encyclo- 
pedia of Unified Science^ Vol. II, 8. 
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Simply a statement of all the events which temporally preceded it; only 
those events are meant to be included which are ^^relevajif^ to the formation 
of that institution. And whether an event is relevant to that development 
is not a question of the value attitude of the historian, but an objective ques- 
tion depending upon what is sometimes called a causal analysis of the rise 
of that institution.® Now, the causal analysis of an event consists in estab- 
lishing an explanation for it, and since this requires reference to general 
hypotheses, so do assumptions about relevance, and, consequently, so 
does the adequate analysis of the historical development of an institution. 

7.4 Similarly, the use of the notions of determmatio 7 i and of depeijdence 
in the empirical sciences, including history, involves reference to general 
laws.^ Thus, e.g., we may say that the pressure of a gas depends upon its 
temperature and volume, or that temperature and volume determine the 
pressure, in virtue of Boyle’s law. But unless the underlying laws are stated 
explicitly, the assertion of a relation of dependence or of determination 
between certain magnitudes or characteristics amounts at best to claiming 
that they are connected by some unspecified empirical law; and that is a 
very meager assertion indeed: If, for example, we know only that there is 
some empirical law connecting two metrical magnitudes (such as length 
and temperature of a metal bar), we can not even be sure that a change of 
one of the two will be accompanied by a change of the other (for the law 
may connect the same value of the “dependent” or “determined” magnitude 
with different values of the other), but only that with any specific value 
of one of the variables, there will always be associated one and the same 
value of the other; and this is obviously much less than most authors mean 
to assert when they speak of determination or dependence in historical 
analysis. 

Therefore, the sweeping assertion that economic (or geographic, or any 
other kind of) conditions “determine” the development and change of all 
other aspects of human society, has explanatory value only in so far as it 
can be substantiated by explicit laws which state just what kind of change 
in human culture will regularly follow upon specific changes in the eco- 

® See the detailed and clear exposition of this point in M. Mandelbaum’s book; 
loc, cit,^ chs. 6-8. 

^ According to Mandelbaum, history, in contradistinction to the physical sciences, 
consists “not in the formulation of laws of which the particular case is an instance, 
but in the description of the events in their actual determining relationships to each 
other; in seeing events as the products and producers of change” {loc. ctt., pp. 13-14). 
This is essentially a view whose untenability has been pointed out already by Hume; 
it is the belief that a careful examination of two specific events alone, without any 
reference to similar cases and to general regularities, can reveal that one of the events 
produces or determines the other. This thesis does not only run counter to the scientific 
meaning of the concept of determination which clearly rests on that of general law, 
but it even fails to provide any objective criteria which would be indicative of the 
intended relationship of determination or production. Thus, to speak of empirical 
determination independently of any reference to general laws means to use a metaphor 
without cognitive content. 
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nomic (geographic, etc.) conditions. Only the establishment of concrete 
laws can fill the general thesis with scientific content, make it amenable to 
empirical tests, and confer upon it an explanatory function. The elaboration 
of such laws with as much precision as possible seems clearly to be the 
direction in which progress in scientific explanation and understanding has 
to be sought. 

8. The considerations developed in this paper are entirely neutral with 
respect to the problem of ^^specifically historical laivs"': neither do they 
presuppose a particular way of distinguishing historical from sociological 
and other laws, nor do they imply or deny the assumption that empirical 
laws can be found which are historical in some specific sense, and which are 
well confirmed by empirical evidence. 

But it may be worth mentioning here that those universal hypotheses 
to which historians explicitly or tacitly refer in offering explanations, pre- 
dictions, interpretations, judgments of relevance, etc., are taken from 
various fields of scientific research, in so far as they are not pre-scientific 
generalizations of everyday experiences. Many of the universal hypotheses 
underlying historical explanation, for instance, would commonly be classi- 
fied as psychological, economical, sociological, and partly perhaps as his- 
torical laws; in addition, historical research has frequently to resort to 
general laws established in physics, chemistry, and biology. Thus, e.g., the 
explanation of the defeat of an army by reference to lack of food, adverse 
weather conditions, disease, and the like, is based on a — usually tacit — 
assumption of such laws. The use of tree rings in dating events in history 
rests on the application of certain biological regularities. Various methods 
of testing the authenticity of documents, paintings, coins, etc., make use 
of physical and chemical theories. 

The last two examples illustrate another point which is relevant in this 
context: Even if a historian should propose to restrict his research to a 
''pure description'' of the past, without any attempt at offering explana- 
tions, statements about relevance and determination, etc., he would con- 
tinually have to make use of general laws. For the object of his studies would 
be the past — forever inaccessible to his direct examination. He would have 
to establish his knowledge by indirect methods: by the use of universal 
hypotheses which connect his present data with those past events. This fact 
has been obscured partly because some of the regularities involved are 
so familiar that they are not considered worth mentioning at all; and partly 
because of the habit of relegating the various hypotheses and theories 
which are used to ascertain knowledge about past events, to the “auxiliary 
sciences” of history. Quite probably, some of the historians who tend to 
minimize, if not to deny, the importance of general laws for history, are 
actuated by the feeling that only “genuinely historical laws” would be of 
interest for history. But once it is realized that the discovery of historical 
laws (in some specified sense of this very vague notion) would not make 
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history methodologically autonomous and independent of the other 
branches of scientific research, it would seem that the problem of the 
existence of historical laws ought to lose some of its weight. 

The remarks made in this section are but special illustrations of two 
broader principles of the theory of science: first, the separation of “pure 
description” and “hypothetical generalization and theory-construction” in 
empirical science is unwarranted; in the building of scientific knowledge 
the two are inseparably linked. And, second, it is similarly unwarranted and 
futile to attempt the demarcation of sharp boundary lines between the 
different fields of scientific research, and an autonomous development of 
each of the fields. The necessity, in historical inquiry, to make extensive 
use of universal hypotheses of which at least the overwhelming majority 
come from fields of research traditionally distinguished from history is 
just one of the aspects of what may be called the methodological unity of 
empirical science. 



The “Nature” of a Continuant * 


C. D. BROAD 


. . . The distinction between the nature of a thing and its various situa- 
tions; between the situation in which it was placed at a certain moment and 
others in which it mght have been placed instead at that moment; and 
between how it actually did behave and how it would have behaved if its 
situation had been different; is continually drawn in ordinary life and in 
science. It must correspond to something real, even if it distorts the facts 
which it claims to express. Philosophy certainly cannot afford to ignore 
it completely, as McTaggart does. Now this seems to be the most appro- 
priate place at which to treat this question. I will therefore end this chap- 
ter with a few remarks on the subject. I may say that the best treatment 
of it with which I am acquainted is to be found in Lotze’s Metaphysik, 
though I should hesitate to recommend Lotze’s writings to a reader who 
was pressed for time or in search of thrills. 

The Fopular-Scientific View. I will begin by trying to state explicitly 
certain things which we ail tacitly presuppose in science and common 
life when we use the concepts of Cause and Substance. 

We all distinguish between a thing and its actual history, i.e., the actual 
series of states or events of which this thing is supposed to have been the 
common subject. This distinction is closely bound up with another, which 
we all draw, viz., the distinction between a thing, with its inn er nature and 
its states, on the one hand, and the external circumstances in which it hap- 
pens from time to time to be placed, on the other. The external circum- 
stances consist of the standing of this thing in certain relations at certain 
times to other things which are not parts of itself. We assume that the very 
same thing, which in fact was in certain external circumstances and in fact 
had a certain history, might have been in dissimilar circumstances and 
would then have had a dissimilar history. 

At this point the intimate connexion between the notions of Substance 
and Cause, which led Johnson to say that they are not two categories but 
two factors in a single more concrete category, becomes plain. We ascribe 
to a thing a certain inner nature, and we hold that its history is determined 
jointly by its inner nature and its external circumstances. Given the inner 
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nature and the actual circumstances, it is assumed, the actual history could 
not have been dissimilar to what it in fact was. And, given the same inner 
nature and assignably dissimilar circumstances, it is assumed, the history 
‘would necessarily have been dissimilar in certain assignable respects from 
the actual history. Thus a Thing is conceived as a store of powers or dis- 
positions. Some of these may not be manifesting themselves at a given 
moment, though they may have done so in the past and may do so again 
in the future. Some may never yet have manifested themselves. And those 
which are manifesting themselves in a certain way would have done so in 
an assignably dissimilar way if the external circumstances had been dif- 
ferent. A bit of arsenic, for example, is always poisonous, but it may not 
now be poisoning anyone. The earth is moving round the sun in a certain 
way, and it would have been moving in a certain different way if the sun 
had been twice as massive as it is. And so on. 

We must now go into further detail about powers or dispositions. 

(i) We can divide them into generic, specific, and singular. All bits of 
matter resist attempts to change their state of motion or of rest. Thus inertia 
is a generic dispositional property of matter. Similarly, retentiveness and 
the power of association are probably generic dispositional properties of 
mind. Then there are certain dispositions which belong to all samples of 
gold (e.g., to melt at a certain temperature at normal pressure) and do not 
belong to any other kind of matter. These are specific dispositional proper- 
ties of gold. It is probably a specific dispositional property of human minds 
to be capable of seeing formal relations, to desire to do “what is right and 
reasonable, as such”, and so on. Lastly, it may well be that a certain individ- 
ual and no other, has the capacity to fall in love with a certain individual 
B. This would be an example of a singidar power or disposition. 

(ii) We must next notice that dispositions fall into a hierarchy. A bit of 
iron which has been put inside a helix in which an electric current circu- 
lates acquires the power to attract iron-filings. A bit of copper, placed in 
similar circumstances, does not. Under certain other circumstances, e.g., 
if it be sharply hit or heated to a certain temperature, the bit of iron will lose 
the magnetic property. If we call the magnetic property a “first-order dis- 
position”, the power to acquire this property when placed in a helix round 
which a current is circulating may be called a “second-order disposition” 
specific to iron. For it is a disposition to acquire the first-order disposition 
under certain circumstances, and it is common and peculiar to bits of iron. 
Similarly, the power to lose the magnetic property when heated or sharply 
hit will be a second-order disposition of iron. A disposition of the second 
order is, in general, a disposition to acquire or to lose, under assigned con- 
ditions, a disposition of the first order. In the same way we could define 
dispositions of the third or higher order. The power of learning to talk is 
a mental disposition of at least the second order, for it is a power to acquire 
a power of doing something. One of the peculiarities of minds in general, 
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and of human minds in particular, is that they start with very few first-order 
powers, but rather with powers to acquire powers. 

In this connexion it is important to distinguish between two cases, viz., 
the reversible and the irreversible. In the first case a power can be gained 
and lost and gained again repeatedly by appropriate changes in the external 
circumstances. A bit of iron can be magnetised, and demagnetised, and 
remagnetised, repeatedly. In the second case the substance has not the power 
to regain a certain power which it has lost, or to lose a certain power which 
it has gained. If you injure a man’s brain in certain ways, his mind will lose 
certain powers, and there is no known way of restoring these powers to 
his mind. 

Now presumably this hierarchy of powers cannot continue indefinitely 
upwards in the case of any substance. It would seem that any substance 
must have some powers which are not the joint products of its other 
powers of higher order and the special external circumstances in which 
it has been placed. Such powers may be called the “Supreme Dispositions” 
of the substance in question. So far as we know, retentiveness is a supreme 
disposition of minds, and electric charge is a supreme disposition of elec- 
trons. 

A substance can change in respect of its external circumstances, its states, 
and its lower-order dispositions. Could it change in respect of its supreme 
dispositions? If such a change were to take place, it would, by definition, 
be not completely determined by causes. For, if it were so determined, it 
would have to be determined jointly by some disposition of the substance 
and by the circumstances in which the substance was placed. But, if this 
were so, the disposition which has changed would not be supreme, since 
the disposition which determines the change of it would, by definition, be 
of a higher order than it. Thus there seem to be three logically possible 
alternatives. Either (^) a substance has no supreme dispositions, and the hier- 
archy of its dispositions goes upwards without end; or {b) it has supreme 
dispositions, and these cannot change; or {c) it has supreme dispositions, 
and these can change, but the changes of them are not completely deter- 
mined by causes. I think that, in ordinary life and in science, we tacitly 
reject the first and the third alternatives and accept the second. 

(lii) We must next consider the distinction between “Simple” and “Com- 
pound” substances, so far as it is relevant to the subject of dispositions. 
Some substances are certainly composed of other substances interrelated 
in some fairly intimate and specific way. It is practically certain that even 
the smallest bit of matter which we can perceive and on which we can 
operate is of immense complexity. Now a complex substance will always 
have some dispositions which do not belong to the substances which are its 
constituents. Thus water boils, under normal pressure, at loo® C., whilst 
neither oxygen nor hydrogen, of which it is composed, has this property. 
Let us call properties which belong to a compound substance as a whole. 
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and not to any of its constituents “Collective Properties'’. It is, of course, 
plain that, if there be simple substances, they can have no collective proper- 
ties. 

Now it is theoretically possible that there should be collective properties 
of two different kinds, which I will call “Reducible” and “Emergent”. A 
collective disposition is reducible if the presence of this property in a com- 
pound substance is logically entailed by the dispositions which its constitu- 
ents manifest in other circumstances and the special relations in which they 
stand to each other in this substance. All the characteristic properties of a 
clock, for example, are reducible, since they are entailed by the properties 
which brass, steel, etc., manifest in other circumstances, and by the special 
forms into which these materials are shaped and the special relations in 
which they are set to constitute a clock. But it is possible that there may be 
collective dispositions which are not, in this sense, reducible. Common 
salt, for example, is certainly a complex substance composed of sodium and 
chlorine; but nothing that is known of the behaviour of sodium in other 
circumstances, and of the behaviour of chlorine in other circumstances, 
and of the mutual relations of the two elements in salt, entails that this 
combination of them will have the characteristic “salty” taste. By an 
“emergent” disposition I mean a collective disposition which is not re- 
ducible, in the sense defined and illustrated above. Whether there be any 
such properties, or whether it be merely our present imperfect knowledge 
which makes it seem as if there were, is a question of detail into which 
we need not enter here and now. It is enough to say that it is plainly possible 
that some collective dispositional properties should be emergent; though 
it is the natural and proper ambition of scientists to show, with regard to 
as many collective properties as possible, that they are really reducible even 
though they have seemed to be emergent. 

Modern physics does not differ from mediaeval physics in having dis- 
pensed with dispositions or “faculties”. Its advantage, in this connexion, 
over mediaeval physics consists in the following closely connected points. 
(a) It has shown that there is very strong reason to believe that many sub- 
stances, which seem to be simple and homogeneous (e.g., water, salt, etc.), 
are in fact complex and heterogeneous; being composed of simpler sub- 
stances, which can occur singly or in other combinations, interrelated in 
a certain characteristic way. This makes the properties of such substances 
to be certainly collective, and therefore possibly reducible, (b) It has 
shown that these simpler substances are of a very few kinds, and that the 
immense variety of kinds of material substance is due to differences in the 
number, spatial relations, and motions of substances of these few kinds. 
(^) It can often plausibly derive many very different dispositions of a 
compound substance from a single hypothesis about its components, their 
arrangements, and their motions; and can predict from this hypothesis 
further dispositional properties, which had not hitherto been suspected but 
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are found to be present on further investigation, {d) Until lately physical 
science enjoyed what I can only describe as an extraordinary bit of luck, 
which, like that which made England so prosperous in the nineteenth cen- 
tury, is now deserting it. Experimenting with samples of matter which are 
enormously complex, it found certain laws governing their effects on each 
other in the way of starting, modifying and stopping each other’s motions. 
It boldly and unthinkingly assumed that these laws would apply also to 
the imperceptible components of these immensely complex perceptible 
substances. To a most amazing extent this draft on the unknown was 
honoured by Nature. But we have now exhausted our overdraft; and we 
have to realise that, beyond a certain point, concepts and laws derived 
from observing extremely complex substances do not apply to their 
simpler and imperceptible components. The only surprising thing is that 
we should all have been so surprised when this at last happened. 

Poor dear Psychology, of course, has never got far beyond the stage 
of mediaeval physics, except in its statistical developments, where the 
labours of the mathematicians have enabled it to spin out the correlation 
of trivialities into endless refinements. For the rest it is only too obvious 
that, up to the present, a great deal of Psychology consists mainly of mud- 
dle, twaddle, and quacksalving, trying to impose itself as science by the 
elaborateness of its technical terminology and the confidence of its as- 
sertions. 

It is now time to consider the connexion or want of connexion between 
the various pairs of opposites which I have distinguished, viz., supreme 
and lower-order dispositions, reducible and emergent properties, and simple 
and compound substances. At any given stage of scientific knowledge cer- 
tain substances are taken as simple, and their properties are therefore taken 
as non-collective and so irreducible. At one time the atoms of the various 
chemical elements were supposed to be in this position; now the electrons 
and protons have ousted them. The ideal would presumably be to have one 
and only one ultimate kind of substance, but it is not self-evident that this 
ideal must be realised in nature. On the other hand, I think that we do 
tacitly assume that there must be simple substances, and that all other sub- 
stances must be built out of these; though we do not assume, with regard 
to any kind of substance which is at a given time the simplest known, that 
it is in fact simple. 

It is plain that all the dispositions of any simple substance would have 
to be accepted as so many independent brute facts about it, and must be 
incapable of any kind of explanation. To this extent there is an analos^y 
between the dispositional properties of a simple substance and the emergent 
properties, if there be any, of a compound substance. But there is an im- 
portant difference. Although the emergent properties of a compound sub- 
stance could not be explained, in the sense of being inferred from the 
properties which its constituents have manifested in other combinations 
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and from their special interrelations in this substance, yet they are subject 
to laws. There will be the law that any substance composed of such con- 
stituents so related to each other will have such and such an emergent 
property. The peculiarity of these laws is that they are ultimate, and cannot 
be inferred from anything else. The laws are brute facts, but there are the 
laws. But the dispositions of a simple substance could not be subject to laws 
even of this kind. Since a simple substance has no components and no struc- 
ture, there cannot even be an ultimate and non-deducible law connecting 
the properties of such a substance with each other by connecting them 
all with its structure and components. 

On the other hand, it is not necessary that all the properties of a simple 
substance should be supreme, in the sense in which I defined the term 
“supreme properties”. There is no reason why a simple substance should 
not have a certain property p under certain circumstances, which changes 
into the property p' under certain other circumstances. If so, neither p nor 
p' would be supreme properties in my sense, for the property of losing 
p and gaining p' under certain circumstances would be a property of higher 
order than p and p' themselves. Let us take an example. So far as I know, 
my mind is a simple substance. It has gained the power of repeating the 
multiplication table. Under certain conditions it would lose this power. 
Therefore this power is not a supreme property of my mind, though the 
power of learning and forgetting may be so. 

It remains to remind ourselves of a remark which was made in Section 
1*21 of Chap. VII of the present work. We know what we mean by the 
generation or the destruction of a compound substance. It is generated 
when certain simpler substances come into certain characteristic determi- 
nate relations to each other; it lasts so long as they remain in the same, or 
approximately the same, mutual relations; and it is destroyed when they 
cease to stand in these relations to each other. These are processes which 
are subject to ordinary causal laws, with which science can deal. But the 
generation or destruction of a simple substance seems to be something 
quite unintelligible to the human mind; it falls altogether outside the ordi- 
nary notions of change and causation. It does not, of course, follow that it 
could not happen. Nor does it follow that we could not discover and state 
the circumstances under which it does happen, if it does. 

The fact is that we are again faced with three alternatives, as we were 
in the case of supreme properties. Either (a) there are no simple substances; 
or (^) there are simple substances, and they are all eternal or sempiternal; 
or (^) there are simple substances which are generated and annihilated, but 
their generation and annihilation are unique processes which involve a 
unique kind of “causation”. I think that common-sense, if pressed, would 
reject the first alternative as impossible and the third as intellectually hu- 
miliating, but would feel rather uncomfortable if one were to be so un- 
gendemanly as to say openly that this commits it to accepting the second. 
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It is now possible to explain what common-sense and science understand 
by the “inner nature” of a substance. They mean primarily the collection of 
all its supreme dispositional properties. If the substance in question be, so 
far as we know, simple, there is an end of the matter for the present. If, on 
the other hand, we have reason to believe that it is complex, there is more 
to be said. Many of its supreme dispositional properties may be inferable 
from the natures of its components and the mutual relations in which they 
stand within the compound substance. In such cases it would probably be 
said that the “inner nature” is the property of being composed of com- 
ponents of such and such natures interrelated in such and such ways, to- 
gether with any supreme dispositional properties which are emergent, i.e., 
not inferable from the former property. 

Now I think that science and common-sense would regard the following 
three propositions as self-evident, (i) Every substance has a set of supreme 
dispositional properties, each of finite order. This is little more than assert- 
ing that every substance has a definite inner nature, (ii) No substance can 
change in respect of any of its supreme dispositional properties. This again 
is largely a matter of definition, viz., the definition of “continuing to be 
the same substance”. If a case arose which seemed to conflict with the 
present principle, we should say that what had happened was that “one 
substance had been annihilated and another substance of a different kind 
had been generated in its place”, (iii) Any substance whose inner nature had 
differed in any respect from that which S in fact has would necessarily have 
been a different substance from S. It does seem clearly nonsensical to say 
that what is in fact a bit of gold might instead have been a bit of silver or 
a potato or a kangaroo; whilst it does not seem clearly nonsensical to say 
of this bit of gold, which is in fact now on my table, that it might instead 
have been on the floor. 

Critical Discussion of the Above Vievp. I think that the last sub-section 
contains a reasonably clear and accurate account of the meaning which we 
attach in ordinary life and science to the phrase “the nature of a substance”, 
and of the propositions which we believe about the natures of substances. 
It remains to consider briefly whether it is internally coherent. 

I have already given my , reasons for doubting, in company with Mc- 
Taggart, whether the sentence “This, which in fact stood in the relation 
R to that at ty might instead have then stood to that in the relation S” has any 
meaning if “this” and “that” be used as pure proper names. But we are 
almost certainly not acquainted with the substances about which we pro- 
fess to be making such statements, and so our “this” and “that” are not 
functioning as proper names. It may be, then, that such statements, when 
properly interpreted, have a good meaning. There is, however, another 
difiiculty in taking such statements literally, which we have not yet con- 
sidered. Our objection to taking these statements literally was quite in- 
dependent of questions about causation; our objection was that, in such 



THE “nature” of A CONTINUANT 479 

statements, modal predicates were ascribed to subjects which are not ca- 
pable of modality. We have now to consider the bearing of the doctrine 
of universal causal determination upon the legitimacy of such suppositions. 

Suppose that we are considering a material thing, and saying of it that 
it might have been in different circumstances from those in which it in fact 
was, and that it would then have had an assignably dissimilar history from 
that which it in fact had. And suppose we want this statement to be taken 
literally. The most important circumstances of a material thing are its 
relationships of contact, separation, etc., to other material things. Now is it 
possible for anyone who accepts the laws of mechanics to say literally that 
the very same thing which was in fact in contact at a certain moment with 
certain other things might instead have stood in different spatial relations 
to the very same things at that moment? The position of anything at any 
moment is supposed to be completely determined by its previous position 
and velocity, and its previous spatial relations to other things, and the 
natures and previous states of itself and other things. No doubt we can 
say consistently that this thing 'would have been now in such and such a 
different spatial position zf it had previously stood in such and such different 
spatial relations to other things. But this merely pushes the question of the 
legitimacy of this kind of supposition further and further back in time 
And, in the end, we seem unable to give any clear meaning to the sup- 
position that this very thing might now have been differently related to the 
same things, unless we think of this thing as being created and suddenly 
put into the pre-existing system of nature at a certain time and place. No 
doubt, if this very same thing could have been “launched into existence’’ in 
a different time or place from that in which it in fact was, it would now 
be in different spatial relations to the same things. But is there really any 
sense in this supposition? Can we really think of substances being shot into 
the course of nature at certain places and dates? And, if we can, what sense 
is there in saying that the very same substance, which in fact began its 
career at a certain time and place, might instead have begun at a different 
time and place? Would not a substance which had started to exist at a dif- 
ferent time and place from this one have necessarily been a different sub- 
stance from this one? The problem is certainly no easier in the case of 
mental substances. I have sometimes caught myself wondering what I 
should have been like if my father had not married my mother but had 
married some other woman. But I always ended by thinking that the 
question was meaningless. 

We may sum up the position as follows. The popular-scientific view of 
the world ostensibly combines the following four propositions, (i) That 
any substance might have been in different circumstances at a given mo- 
ment from the circumstances in which it in fact then was. (ii) That the 
circumstances of any substance at any moment are completely determined 
by its nature, the natures of the other substances in the universe, and the 
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previous internal states and external circumstances of it and of them, 
(iii) That the natures of substances cannot change, and that it is nonsensical 
to suppose that a substance which in fact has one nature might instead have 
had a dissimilar nature, (iv) That the “coming to be” and the “passing 
away” of simple substances is unintelligible and can play no part in science, 
whilst the “coming to be” and the “passing away” of compound substances 
is completely determined as to time, place, and the nature of the substance 
concerned, by previous events. My criticism is that, even if there were no 
logical objection to the first supposition by itself, when taken literally, it 
cannot be taken literally and consistently combined with the other three. 
Nor is this criticism merely captious. Any mathematical physicist who 
troubles to think what he is doing must often be puzzled to know what he 
really means when he talks of “the most probable initial state of a gas”, 
or when, in applying the Principle of Least Action, he compares the various 
“possible paths” (all but one of which are physically impossible) by which 
a system “might” pass from one actual state to another. 

It seems plain then, on several grounds, that the common statement that 
a certain thing might have been situated otherwise than it was, and would 
then have behaved otherwise than it did, cannot be interpreted literally. 
And, if we consider the kind of evidence on which such statements are 
founded, we can see what interpretation should probably be put upon 
them. My evidence for saying that this might have been in an assignably 
different situation, and that it would then have behaved in an assignably 
different way, is always of the following kind. I have observed this at various 
times in various situations, and noted its behaviour. I have observed other 
things y which closely resembled this, at various times and in various situa- 
tions, and have noted their behaviour. Each observed determinate situation 
Sy and the corresponding determinate behaviour b, are found to fall under 
a certain general formula B z= f (5) connecting the determinables B and 
S, It is assumed that this formula is characteristic of substances of a certain 
kind; and that, if at any time any substance of this kind were put into a situa- 
tion which was any determinate form of S, its determinate behaviour would 
be that form of B which is obtained by substituting the given determinate 
form of S in the formula B =: f(S). I believe that the statement that this 
very thing might have been in an assignably different situation from that 
in which it actually was, and that it would then have behaved in an as- 
signably different way from that in which it actually did, is intelligible 
and consistent with other parts of the popular-scientific view only if it be 
taken as an abbreviation of the above statement about any thing of a given 
ktnd» 

Now, if this view be accepted, an important consequence follows. Un- 
less the nature of this thing remains constant throughout its history, and 
unless there are other things exacdy similar in nature to this, any attempt to 
say what this would have done if its circumstances had been different be- 
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comes entirely meaningless. For, if taken literally, such statements are 
meaningless in themselves and inconsistent with the other parts of the 
popular-scientific view. And, when interpreted in the only way that seems 
to make them intelligible and consistent, the interpretation presupposes 
constancy of nature m individuals and the existence of natural kinds. 

Suppose, for example, that, after merely looking at a certain bit of matter, 
or performing a single simple experiment on it, such as determining its 
specific gravity, I say “This would dissolve if it were put into aqua regky 
and would not dissolve if it were put into nitric acid”. What exactly do I 
mean? I believe, from experiments on other bits of matter which looked 
like this and had the same specific gravity, that these are sufficient signs of 
the compresence of a whole group of dispositional properties, of which 
being soluble in aqua regia but not in nitric acid is one. I therefore assume 
that this disposition is present in this bit of matter. I further assume that, 
if it is now present, it has been and will be so. From this it follows deduc- 
tively that, if this bit of matter ever was immersed in aqm regia it then 
dissolved; that, if it ever was immersed in nitric acid, it then did not 
dissolve; that, if it ever shall be immersed in aqua regia it will then 
dissolve; and that, if it ever shall be immersed in nitric acid, it then will 
not dissolve. The doubtful parts of my belief are (a) whether the charac- 
teristics which I take to be trustworthy signs of the presence of this dis- 
positional property really are so, and (b) whether this dispositional prop- 
erty really is supreme, or whether it may not be a disposition of lower 
order, like the solidity of water between certain limits of temperature, 
and therefore susceptible of change. To conclude: When I say that this, 
which in fact is immersed in nitric acid and is not dissolving, might instead 
have been immersed in aqua regia and would then have been dissolving, I 
doubt whether any more is meant than a short summary of facts and beliefs 
of the kind which have been stated earlier in this paragraph. And I do not 
think that there is anything further that I can usefully say on this topic at 
present. 



The Contrary-to-Fact Conditional * ^ 

RODERICK M. CHISHOLM 


A significant part of our knowledge is usually expressed in subjunctive 
and “contrary-to-fact” conditional statements. We seem to have knowledge 
of what might have happened, of what loould happen if certain conditions 
were realized, of what tendencies, faculties, or potentialities an object could 
manifest m suitable environments. And this, most of us would be inclined to 
say, is valid and significant, even though the possible events to which it 
seems to pertain may never become actual. The type of statement in which 
this knowledge is usually formulated, however, appears to have been by- 
passed by contemporaiy logic; for the theories of generality, implication, 
and “statement composition”, as they have been developed in recent years, 
seem to concern only indicative statements and to make no adequate provi- 
sion for what we usually express in the subjunctive. Our problem here is 
to determine whether there is any other means of expressing this important 
counter-factual information. As we shall see, the philosophical problems 
which this question involves are fundamental to metaphysics, epistemology, 
and the general philosophy of science. 

Many contrary-to-fact conditionals are not expressed in the subjunctive 
mood and many conditionals which are expressed in this mood are nor 
actually contrary-to-fact, but in the present discussion we may use the 
labels “subjunctive conditional” and “contrary-to-fact conditional” inter- 
changeably. Neither term is adequate, but each has been used in recent 
literature. The essential characteristics of this important type of statement 
will be more clearly delineated as we proceed. 

There is a variety of types of situation where the use of the contrary- 
to-fact conditional appears to be the most natural means of expressing what 
we claim to know. First of all, of course, there are those occasions where 
we assert a conditional statement, knowing or believing its antecedent to be 
false. I may contend, for example, that had we followed a different policy 
toward Germany in the 1920’s, the second World War would not have 
occurred. If this contention is correct, it must be considered, along with 
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all other true and relevant opinions, in any reasonable discussion of con- 
temporary policy. In general, it may be said that adequate understanding of 
science and history requires the ability to consider the consequences of hy- 
potheses known to be contrary-to-fact. In the study of anatomy, for in- 
stance, it would be difficult to assess the importance of an organ or function 
unless we were able to conceive what would happen if that organ or func- 
tion did not exist. In physics it is necessary to be able to conceive of states 
of affairs which, in all likelihood, will never become actual. Thus Galileo, 
as is well known, founded his dynamics upon the conception of a body 
moving without the influence of any external force. Examples of this sort 
may be readily multiplied.^ 

Equally important, from the point of view of knowledge, are those sub- 
junctive conditionals which we assert, not knowing whether the ante- 
cedents are true or false. C. 1. Lewis has emphasized that it is only by 
means of such conditionals that we can adequately express the reasons be- 
hind our precautionary activity; it is essential for a being who is active 
that “there should be If— then— ’ propositions whose truth or falsity is in- 
dependent of the truth or falsity of the condition stated in their antecedent 
clauses”.^ I try to avoid falling through the ice because I believe that if I 
were to fall I should get wet. Since I believe the conditional to be true, I 
endeavour to prevent the realization of the conditions mentioned in the 
antecedent. Bradley’s “All trespassers will be prosecuted” is a further ex- 
ample: what this intends to convey is that if anyone were to trespass he 
would be prosecuted — and the message is usually posted conspicuously in 
order to insure that it remain contrary-to-fact. 

Still another use of this type of conditional is what has been called its 
“deliberative use”.^ When we prepare for a crucial experiment, we review 
the situation and consider what would happen if our hypothesis were true 
and what would happen if it were false. The subjunctive conditional is es- 
sential to the expression of these deliberations. In defending a hypothesis, 
I may employ a subjunctive conditional even though I believe the ante- 
cedent to be true; I may say, “If this were so, that would be so; but, as you 
see, this is so. . , .” It is said that detectives talk in this manner. Whenever 
we modify our conditional assertions “for the sake of argument”, with- 
holding commitment concerning the truth or falsity of their antecedents, 
we find ourselves falling into the subjunctive.® Similarly, in order to falsify 
a theory or reduce it to absurdity, we must be able to consider its conse- 


2 Cf. ch. V, “Facts and Ideals”, An Essay on Man, by Ernst Cassirer; M. R. Cohen, 
Reason and Nature, p. 69; C. G. Hempel, “Studies in the Logic of Confirmation”, Mind, 


54, esp. p. 16. t. 

s C. 1 . Lewis, Mind and the World Order, p. 142; cf. pp. 140-142, 182-183. Cf. the same 
authors “Meaning and Action”, Journal of Philosophy, 36, 1939. Cf. F. H. Bradley, 

Logic, Part I, ch. 11 . . tt j 

4 Roderick Firth, Sense-Data and the Principle of Reduction, Ph.D. Thesis, Harvard 


University Library, 1943, ch. VIL 
5 Ibid. 
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quences in a conditional, the component truth-values of which we delib- 
erately ignore and which, therefore, we should normally express in the 
subjunctive.® 

This type of conditional is implicit in the use of what Broad and Carnap 
have called ‘‘dispositional adjectives’’ or “disposition terms” — terms such 
as “malleable”, “fragile”, “soluble” and so on— which are used when we 
want to refer to the dispositions or potentialities of a thing.^ Broad has 
pointed out that “whenever we conjoin a dispositional adjective to a sub- 
stantive we are expressing in a categorical form a hypothetical proposition 
of the following kind. ‘If this v:ere in a certain state, and ‘were in certain 
relations to certain other things of certain specified kinds, then certain 
events of a specific kind would happen either in it or in one of these other 
things’ ”.® To say that a thing is fragile, for instance, is to say that if cer- 
tain conditions were realized it would break. To say that an acorn is po- 
tentially an oak is to say at least that, under certain conditions which may 
or may not become actual, it would grow into an oak. This potentiality 
increases with the likelihood of the conditions being realized. To say that 
an individual is predisposed toward psychoneurosis is to say that under 
certain conditions he would become neurotic and possibly also that under 
those conditions a normal individual would not become neurotic. This no- 
tion of “disposition” is central to the ancient philosophical questions con- 
cerning possibility and potentiality. 

There are many other important philosophical theories whose central 
tenets depend upon the admissibility of what is formulated in the contrary- 
to-fact conditional. Four instances may be cited from contemporary philos- 
ophy. ( I ) The phenomenalist maintains that, apart from those sense-data 
which are objects of actual experience, the ultimate constituents of the uni- 
verse are what H. H. Price has called “hypothetical sense-impressions”, 
sense-data which would become actual if certain other sense-data were to 
become actual. Indeed, Price notes that “the phrase ‘hypothetical sense- 
impression’, in fact, is just an abbreviation for a hypothetical statement of 
the form: if so and so were the case, such and such a sort of sense-impression 
would exist”.^ (2) The essence of pragmatism, as well as of “realism”, ac- 
cording to C. S. Peirce, is to make “the ultimate import of what you please 
to consist in conceived conditional resolutions, or their substance”.^® These 
conditional resolutions are formulated in subjunctive conditionals which 
state what the “real generals” of the universe ^^would or might (not actually 

®Cf, Bertrand Russell, Introduction to Mathematical Philosophy, p. 161, 

’’ C. D. Broad, Examination of McTaggarPs Philosophy, Vol. I, pp. 148 ff., R. Carnap, 
“Testability and Meaning”, Philosophy of Science, 3, 1936, pp. 419-471, and 4, 1937, 
pp. 1-40. 

® Op. cit. p. 149. Italics mine. 

»H. H. Price, Hume’s Theory of the External World, p. 179. Cf. A. J. Ayer, Lan- 
guage, Truth and Logic, pp. 75 ff., esp. p. 78; The Foundations of Empirical Knowledge, 
ch. V. 

C. S. Peirce, Collected Papers, 5. 453. 
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^oill) come to in the concrete”.^^ (3) Much of contemporary analytic 
philosophy seems also to involve these conditionals, although somewhat less 
explicitly. The subject-matter of this philosophy comprises statements or 
sentences, so that a philosophical assertion may be a statement such as “The 
scientist compares his hypothesis with the protocol statements”. Inasmuch 
as many, if not most, of the statements thus mentioned, are never actually 
uttered, discussion of them seems to presuppose an implicit use of the sub- 
junctive (concerning what the scientist would state if he were to formulate 
his observations, etc.). Thus Carnap tells us that, implied in his notion of 
‘‘protocol statement”, is “a simplification of actual scientific procedure as if 
all experiences, perceptions, . . . etc., . . . were first recorded in writing 
as ‘protocol’ to provide the raw material for a subsequent organization”.^- 
(4) Finally it is significant to note the extent to which those logicians who 
have not explicitly sanctioned the use of such conditionals are apparently 
unable to avoid falling into that mode of speech in the formulation of crucial 
points in the logic of science.^® 

It is clear, then, that the subjunctive or contrary-to-fact conditional 
seems to be required for the formulation of important assertions which are 
constantly made in philosophy, science, and ordinary discourse. Although 
there is extreme difficulty involved in analysing the meaning of these asser- 
tions, we are not thereby justified in dismissing counter-factual questions 
as “pseudo-problems” or in concluding that the contrary-to-fact condi- 
tional does not say anything.^^ We may agree with Broad that the distinc- 
tion between what will be and what would be must in some sense “cor- 

11 Ibid, 6. 485. Peirce’s italics. Cf. 5. 526, 5. 517, 3. 526 ff. 

12 R. Carnap, The Unity of Science, p. 43. My italics. 

18 Instances may be drawn from the writings of the logicians referred to thus far 
who fit in this category. Carnap, “Testability and Meaning”: “If we knew what it 
•would be for a given sentence to be found true then we •would know what its meaning 
is. . . . We call it [a sentence] confirmable if we know under what conditions the 
sentence •would be confirmed. ... A sentence may be confirmable without being 
testable; e.g., if we know that our observation of such and such a course of events 
•would confirm the sentence, and such and such a different course •would confirm its 
negation without knowing how to set up either this or that observation (pp. 420-421) 
Carnap takes “observable” and “realizable” as basic descriptive terms in his theory 
of empiricism (p. 454). Like “confirmable” and “testable” these are disposition terms 
and thus may be said to furnish abbreviations for subjunctive conditionals. 

Hempel, op, cit., p. 109; “The concept of the development of a hypothesis H, for a 
finite class of individuals, C, can be defined [asl what H •woidd assert if there existed 
exclusively those objects which are elements of C”. Cf. also pp. 2, 25, 

Russell, Inquiry into Meaning and Truth, pp. 278-279. An “unexperienced ^percept 
is what ‘^would verify if we could assert ‘0a’. But we cannot assert it. . . Cf. also 
pp. 250, 281, 320, 350. 

The Italics in the above quotations are mme. 1 u u 

Cf. E. Mach, Die Mechanik m ihrer Entwickelung, ist ed., p. 216. Mach held that 
it is always invalid to argue on the basis of an assertion about what-would-have- 
happened-if. It is of historical interest to note Russell’s early repudiation of Machs 
view in The Principles of Mathematics, pp. 492 '- 493 * A recent dismiss^ of counter- 
factual questions as “pseudo-problems” occurs m a review by Robert Eisler of The 
Philosophy of Bertrand Russell, Hibbert Journal, 43, p. 283. 
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respond to something real” and that philosophy cannot afford to ignore it.^® 
In the present paper, I shall try to make some progress toward clarifying 
and solving this problem. 


II 

Our problem is to render a subjunctive conditional of the form, ''(x) 
(y) if X were <j> and y were i/r, y would be x\ into an indicative statement 
which will say the same thing. Some subjunctive conditionals are simpler, 
e.g., they may be of the form, “(^) if ^ were x would be \lP\ or “if a were 
4>, a would be (where represents a proper name) ; and some are more 
complex. But we shall find that the problem is the same in principle, what- 
ever the complexity of the conditional. Like Russell in his theory of de- 
scriptions, we want to find a new way of saying something — in this case, 
in order to assure ourselves that we can restate what we ordinarily express 
in subjunctive conditionals. The problem is epistemological and meta- 
physical, as well as logical and linguistic; we want to know what it is, if 
anything, that we have to assume about the universe if we are to claim 
validity for our counter-factual knowledge. 

There appears to be no problem connected with those subjunctive condi- 
tionals which are logically true (e.g., “If wishes were horses, wishes would 
be horses”) or those which are analytic (e.g., “If that animal were a quad- 
ruped, it would have four legs”). Hence, in what follows, all reference to 
subjunctive or contrary-to-fact conditionals should be understood to in- 
tend only those which are not analytic or logically true. Similarly, any 
reference to statements or to specific types of statement should be under- 
stood to intend only indicative non-counter-factual statements, unless qual- 
ification is made. At the present stage of the discussion we shall leave unde- 
cided the question whether statements name (or, in any sense, refer to) 
propositions. 

The simplest methods of translating these conditionals are clearly inade- 
quate. Consider this example: “If the vase were dropped to the floor, it 
would break”. Is an adequate translation yielded by replacing the ‘were’ 
and ‘would’ by ‘is’ and ‘will’ and interpreting the statement as a truth- 
functional material conditional? If it is a material conditional, there can be 
no doubt of its truth, for (let us assume) the vase will never have been 
dropped to the floor. Such conditionals are true when their antecedents are 
false. This becomes more evident when we transform the conditional into 
an alternation, which is another means of expressing the same thing: “Either 
the vase will not be dropped on the floor or it will break”. On similar 
grounds, this material conditional is also true: “If the vase is dropped on the 
floor, it will grow into an oak”. But this conditional, we may agree, is not 
relevant in any discussion concerning the care of the vase. A material con- 
ditional seldom affords a ground for action unless one can assert the cor- 
Op. cit, Vol. I, p. 264. 
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responding subjunctive. In the present instance, the corresponding sub- 
junctive, “If the vase were dropped on the floor, it would grow into an 
oak”, is (according to all evidence) false. A subjunctive conditional can- 
not be transformed into a simple alternation and it may be false when its 
antecedent is false and may be false when its consequent is true. Therefore, 
since the subjunctive conditional may be true when the corresponding ma- 
terial conditional is not, and vice versa, we may conclude that the subjunc- 
tive cannot be thus simply rendered. As Lewis has put it, we want to be able 
to infer the consequent hypothetically from the antecedent; but, knowing 
merely that the antecedent of a material conditional is false (or that its con- 
sequent is true) and hence that the conditional is true, we cannot say that 
the consequent 'would be true if the antecedent 'were true.^® A subjunctive 
conditional is one such that we can know that the antecedent in some sense 
implies the consequent without knowing the truth-values of either. 

A similar objection may be made to the simple translation of a universal 
subjunctive statement. Consider: “(:r) if x w^ere a vase and were dropped 
to the floor, x would break”. Interpreted as an indicative universal condi- 
tional (or “formal implication”), it would be true merely if no vases were 
ever dropped to the floor, for what such a statement really says is: “(^) 
either x is not a vase which is dropped to the floor or x breaks”. On similar 
grounds we may assert, '\x) if is a vase and is dropped to the floor, x 
bounces to the ceiling”. In cases such as these, the universal statements may 
be said to be only trivially or vacuously true and, although admissible in 
logic, of little interest either in science or in ordinary discourse. The inade- 
quacy of these types of statement is most apparent in science when we wish 
to make a universal statement which we believe to be without existential 
import— for instance, a statement about the behaviour of bodies which are 
freely falling, or are at absolute zero, or in a perfect vacuum. 

Carnap has proposed a rather involved metfiod of dealing with “disposi- 
tion predicates” which might appear to be relevant to our problem.^" He 
does not note that they involve an implicit use of the subjunctive (i.e., that 
they may be regarded as abbreviations of subjunctive conditionals), but he 
admits that apparently they cannot be defined by the usual techniques. 
Despairing of defining them, he offers another method of introducing 
them, viz., the use of “reduction sentences”, which, he admits, can at best 
yield’ “a partial determination only’\^« Whatever its merits, however, this 
method is of little aid to us in our present problem. 

A reduction sentence for the property Qg (e.g., soluble in water) is a state- 
ment that the conjunction in any object of two other properties— the “ex- 
perimental situation” Qi (being placed in water at time t) and the experi- 

i»C. I. Lewis and C.H. Langford, 261. ^ ^ . 

17 “Testability and Meaning”, pp. 440 Cf, “Logical Foundations of the Unity of 
Science”, Eficy clopsdia of Unified Science^ Vol. I, No. i, pp. 5^ 

18 “Testability and Meaning”, p. 449. 
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mental result” Qs (dissolving in water at time ^)— is a sufficient condition 
for the predication of the disposition term “Qg”, provided that the conjunc- 
tion of Qi and Q.j occurs at least once. In the simplest cases, the situation is 
such that the non-occurrence of indicates that the thing in question does 
not have the property Qg. A reduction sentence for any disposition term, 
then, is a sentence stating a sufficient condition for the application of that 
term, but it gives us a rule for applying the term only in those cases in which 
the sufficient condition (Q^ and Qo in our illustration) is realized. We may 
state more and more sufficient conditions, but “a region of indeterminate- 
ness” will always remain— i.e., those cases where none of the sufficient con- 
ditions ever obtain. Thus Carnap admits that “if a body b consists of such 
a substance that for no body of this substance has the test condition — in the 
above example: 'being placed in water’ — ever been fulfilled, then neither 
the predicate nor its negation can be attributed to We are compelled 
to say that, in this “region of indeterminateness” where neither the predicate 
nor its negation may be applied, the disposition term has “no meaning”.2‘> 
In other words, instead of saying that our rare body b either is or is not 
soluble, we must say that it is meaningless to call it soluble (or insoluble). 
Even if this were consonant with actual practice, which seems at least 
doubtful, this conclusion would hardly be satisfactory. This is particularly 
evident in view of the fact that the statements “Body b is placed in water 
at time i” and “Body b dissolves at time (which would be the com- 
ponents of a reduction sentence pertaining to body b) are themselves 
perfectly meaningful.^^ Carnap’s method, therefore, does not solve our 
problem, nor does it seem to be a completely satisfactory means of dealing 
with disposition terms.^^ 

In The Examination of McTaggarfs Philosophy , Broad proposed the 
view that a subjunctive conditional about what a particular entity might 
have been, or could be, should “be taken as an abbreviation” for a “state- 
ment about any thing of a given kind^\ A statement about the disposition of 
an individual then becomes a statement which says, among other things, 
“that, if at any time any substance of this kind were put into a situation 
which was any determinate form of S, its determinate behaviour would 
be . , etc., etc.®^ This view does not contribute toward the solution of 

Ibtd* p. 445. 

20 Ibtd, p. 449. 

21 Cf. Firth, op, cit, ch. VII. Firth’s discussion, to which I am indebted, contains a 
penetrating analysis of Carnap’s theory and its relation to the general problem of the 
contrary-to-fact conditional. 

22 Carnap does not discuss what would be the consequences for the philosophy of 
empiricism if this method were to be applied to the terms, “observable” and “realizable”, 
which are the two basic terms of his “empirical methodology”. (“Testability and Mean- 
kig”? p* 454*) Applied to the former term, it might conceivably lend new support to 
the doctrine that to be is to be perceived. 

23 Vol. I, p. 276. [The quoted passage occurs in the excerpt from The Examination of 
McTaggarfs Fhilosophy included in this volume. See above, p. 480 . 1 
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our problem, however, since it merely reduces subjunctives about indi- 
viduals to subjunctives about classes. Similarly, we may dismiss C. L. Steven- 
son’s brief treatment of dispositions in Ethics and Language (pp. 46 ff.), 
since his account admittedly presupposes the notions of “cause” and “law”. 
At the present stage of our discussion, these notions would, of course, be 
question-begging. 

Apparently, then, if we are to succeed in analysing disposition terms, we 
must make explicit the subjunctive conditionals which they involve (e.g., 
“If body b were placed in water at time it would dissolve at time ^”) 
and then consider these as instances of our more general problem. Similarly, 
it is likely that satisfactory analyses of the notions of “law” and “physical 
necessity” must await a solution of the problem of the subjunctive. 


Ill 

Let us now consider in detail the difficulties which are involved in the at- 
tempt to eliminate the contrary-to-fact conditional. We may proceed on 
the basis of certain suggestions made by F. P. Ramsey in his posthumous 
paper, “General Propositions and Causality”.-^ Let us assume that my belief 
in the conditional, “If you were to see the play, you would not enjoy it”, 
constitutes my principal reason for suggesting that you do not go. The situa- 
tion may be described in this manner: I feel that you would be ill-advised 
in going, because I have (or believe I have) information which is such that 
from it and the hypothesis that you do see the play, I can derive the con- 
clusion that you won’t enjoy it. And if you should question my advice, our 
difference would most probably be with respect to this alleged information. 
Ramsey stated the essence of the matter: “In general we can say with Mill 
that ‘If p then means that q is inferrible from p, that is, of course, from 
p together with certain facts and laws not stated but in some way indicated 
by the context. This means p^ q follows from these facts and laws. . . . 
If two people are arguing about ‘If p will q?"* and are both in doubt as to p, 
they are adding p hypothetically to their stock of knowledge and argu- 
ing on that basis about What is the nature of the connection on the 
basis of which we derive q? We shall go astray if we confine ourselves to a 
search for the “connection” which must hold betv^een p and q. This is con- 
firmed by the fact that we affirm many subjunctive conditionals in order 
to show that there is 710 relevant connection between antecedent and con- 
sequent; e.g., “Even if you were to sleep all morning, you would still be 
tired”. What, then, is the nature of the “connection” which is involved and 
between what entities does it obtain.^ 

W. V. Quine has suggested that possibly some “strong relation of state- 

24 included in Foundations of Mathe?mtics, pp. z^y-zsj. 

25 Ibid.y pp. 247, 248. Cf. A. Tarski, Introduction to Logic, p. 24, W. V, Quine, Element 
tary Logic, p. 24. 
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merits” such as logical implication or entailment could be used when we 
want to formulate what is expressed in a subjunctive conditional.-® An en- 
tailment, which may be interpreted as saying something about statements, 
does not involve the paradoxes of “vacuous truth” which we have con- 
sidered in the cases of the material and universal conditionals and material 
and formal implication. Now it is obvious that the antecedents of most 
subjunctive conditionals do not logically entail the consequents, for in most 
cases (as in our example) there is no contradicttoii involved in denying one 
and alErming the other. We have, in fact, restricted ourselves in this dis- 
cussion to a consideration of those subjunctive conditionals which are not 
analytic or logically true. But let us consider this along with the previous 
suggestion and look in another place for this “strong relation of statements”. 
C. I. Lewis has pointed out that, when an inference is made in ordinary 
discourse, even though a material conditional may be involved ,we are using 
an entailment of the form “p and p => 4 logically imply Let us consider, 
then, whether a subjunctive or contrary-to-fact conditional can be re- 
formulated as an entailment stating that the consequent is entailed (logically 
implied) by the antecedent taken in conjunction with a previous stock of 
knowledge. 

Consider this conditional, C: “If Holbrook were elected, the price of 
wheat would rise.” Is this another way of saying that the indicative state- 
ment “Holbrook is elected” (which we may call ‘H’) in conjunction with 
certain previous information entails “The price of wheat will rise” {W)} 
First of all, it is necessary to revise the reference to “previous information”, 
since the meaning of the conditional should not be confused with the par- 
ticular grounds upon which it happens to be asserted. You and I may have 
quite different “stocks of knowledge” and affirm C on extremely divergent 
grounds, but when each of us does affirm C, we are, it must be assumed, 
saying exactly the same thing. The “something additional” which each of 
us adjoins to H in order to deduce W need not be a statement expressing 
any particular item in either of our stores of knowledge, nor indeed need it 
express any knowledge at all. When we assert a subjunctive conditional, 
we are saying something more general. In the present instances, we are say- 
ing that there is some true statement which, taken with H, entails W, If, 
kno^ying nothing about politics and economics, I none-the-less presume to 
conjecture that prices would rise if Holbrook were elected, I am conjec- 
turing that there is some true statement, I know not what, which, in con- 
junction with H, entails W. If I knew ^vhat the true statement is, I could 
be said to have an explanation for the situation which C describes, but, ob- 
viously, I do not need to know such an explanation in order to know the 
meaning of C, It is quite possible that the statement may refer in part to 
some future events concerning which I shall never know anything. 

Mathematical Logic, p. 29. 

2’’ Cf. C. I. Lewis and C. H. Langford, Symbolic Logic, pp. 242-246. 
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May we conclude, then, that our conditional may be reformulated: 
“There is a statement p such that p and H entail W and p is true”? This may 
appear to be the most promising way of dealing with the problem; unfor- 
tunately, however, there are possible values of p which would trivialize our 
complex statement and render it inadequate as a translation of the original 
subjunctive. In order to preclude such trivialization it is necessary to place 
exceedingly complex restrictions upon p. And, what is worse, it appears to 
be impossible to state all the restrictions that are needed. 

Suppose, for instance, that p included a statement which is vacuously true. 
If Holbrook will never have been elected to office, then the universal con- 
ditional “(x) if ^ is a public office and Holbrook is elected to x, the price of 
wheat will rise” is vacuously true and its inclusion as a part of p would make 
our translation inadequate. That this is so becomes evident if we reflect that 
the universal conditional, “(^) if is a public office and Holbrook is elected 
to X, this year’s wheat will turn to gold”, is also vacuously true. Our for- 
mula, as it now stands, would require that, on the basis of this triviality, we 
assert the subjunctive conditional, “If Holbrook were elected, this year’s 
wheat would turn to gold”, which, we may assume, is absurd. 

It is necessary to modify the formula in order to insure that it contain 
no “vacuous truths”, i.e., in order to insure that it contain no universal con- 
ditional whose antecedent determines an empty class and no material con- 
ditional (or material implication) which is asserted merely on the ground 
that its antecedent is false (or its consequent true). Every universal condi- 
tional included in p must have “existential import”, that is, every universal 
conditional must have conjoined with it a statement asserting that there are 
members of the class determined by the antecedent. Even this is not enough, 
however. 

Suppose, for instance, we desired to translate our earlier example, “If you 
were to see the play you would not enjoy it”, according to the formula thus 
restricted. Trivialization is still possible. Let p be “(^) [x = you x saw 
the play . => . ac did not enjoy the play], there exists an x such that x = you”. 
This will be a true statement if the vacuous material conditional correspond- 
ing to the original subjunctive conditional is true (and, of course, whenever 
we can assert the subjunctive, we can also assert the corresponding indica- 
tive). The translated subjunctive will then become equivalent to the ma- 
terial conditional. To preclude this type of difficulty, we must add a further 
provision to our formula. Let us say: p includes no universal conditional 
whose consequent includes any two functions which are logically equiv- 
alent to “jc sees the play” and to does not enjoy the play”: i.e., any 
consequent must exclude either functions logically equivalent to sees 
the play” or functions logically equivalent to “a: does not enjoy the play”.^*^ 

28 If we understand the term “entailment” in the very strict sense of logical implica- 
tion, this provision will take care of our difficulty, but if, as is often the case, the term 
is construed in a wider sense, further modification is necessary. I.e., if we so construe 
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There are more qualifications to be made. To preclude trivialisation in 
those cases where the consequent of the subjunctive conditional happens to 
be true, we should add that the indicative version of the consequent does 
not entail p. And some types of subjunctive conditional must be reformu- 
lated before the formula can be applied. E.g., ^‘Even if you were to sleep all 
morning you would still be tired”. This type of statement is what one gets 
by negating the consequent of an ordinary subjunctive conditional and 
then denying the whole thing: “It is false that if you were to sleep all morn- 
ing you would not be tired”. The “even if” conditionals must be reduced 
to this form; hence they would read: “It is false that there is a true state- 
ment p . . . etc.”.^® (If we reformulate the even-if conditionals in the man- 
ner suggested, we may then say correctly that the problem of the subjunc- 
tive conditionals concerns the comiection which obtains between ante- 
cedent and consequent.) With all these qualifications, however, we still 
cannot make the formula sufficiently restrictive. 

For one thing, the above restrictions as they stand are really not sufficient 
to exclude the types of case for which they were designed. F. L. Will, in a 
discussion of an earlier version of this paper, has pointed out that, with a 
little ingenuity, these restrictions may be evaded and, in consequence, that, 
in order to deal with the cases hitherto considered, our formula must be one 
of extraordinary complexity.®® The reader is referred to Will’s paper for 
details. What is even more serious, however, is that there is another type 
of case which, so far as I can see, will break any indicative formula we may 
devise, whatever its complexity. 

Suppose that one afternoon two men, quite independently of each other 
(as we should ordinarily say), were to sit on the same park bench, that 
they were alone there, and that, as it happened, each of them was Irish. We 
could then say: “(:r) if a; is on . . . park bench at . , . time, is Irish”. Our 
formula is such that, if we were to apply it to this case, we could infer: 
“If Ivan were to be on . . . park bench at . . . time, Ivan would be Irish”. 
But this conclusion would hardly be warranted. (It would be warranted, 
if we were to interpret the subjunctive conditional as saying “If Ivan were 
identical with any one on the bench ... ”, but this, as we shall see, is not 
what we should ordinarily intend it to say.) Again, consider a small com- 
munity where each of the lawyers happens to have three children. We may 

it that “ac sees the play” and witnesses the play” may be said to entail each other (on 
the ground that, although they are not logically equivalent in the strict sense, they are 
synonymous) , the latter phrase may be substituted for the former and the translation 
trivialized as before. Hence, if we use “entailment” in the wider sense, we should sub- 
stitute “synonymous” for “logically equivalent” in the provision. For a discussion of 
these terms, see W. V. Quine, O Sentido da 'Nova Logica, pp. 148-152. 

29 These “even if” subjunctives- are usually employed either (a) when we have 
affirmed the consequent and desire to stress its inevitability, or (b) as appendages to 
other subjunctive conditionals (e.g., “If you should work like that all night you would 
be tired and even if you were to sleep all morning you would still be tired”). 

sop. L. Will, “The Contrary-to-Fact Conditional,” Mindy 56, pp. 236-249. 



THE CONTRARY-TO-FACT CONDITIONAL 493 

say: "'{x) if is a lawyer in . . . community in 1946, x has three children”. 
But we should not want to say of Jones, whom we know not to be a lawyer 
there, that if he 'were to have practised there he too would have had three 
children. The difEculty is that our universal conditionals about the park 
bench and the lawyers describe what are, in some sense, “accidents” or 
“coincidences”. How are we to distinguish such “accidental” conditionals, 
of which examples are easily multiplied,®^ from statements such as “all men 
are mortal”, “All w^olves are ferocious”, etc., which describe “non- 
accidental” connections? This is the crux of the whole problem. Our for- 
mula must exclude these “accidental” universal conditionals; but the only 
means we have of distinguishing these is to note that, unlike the “non- 
accidental” ones, they do not warrant the inference of certain contrary- 
to-fact conditionals. That is to say, in the case of the park bench we should 
hesitate to infer “If a were on the park bench, a would be Irish”; but in the 
case of the wolves we should not hesitate to infer “If a were a wolf, a would 
be ferocious”. (These considerations will become more obvious when we 
consider, below, the question of the formulation of contrary-to-fact con- 
ditionals.) 

It is plain that the statements which formulate “natural laws” are a sub- 
class of the non-accidental universal conditionals. One cannot say, as most 
philosophers and logicians now incline to do, that a natural law is merely 
what is expressed in a synthetic universal conditional. We must find the 
differentia so that we can exclude the “accidental” conditionals. The alter- 
natives are: ( i ) supply the quahfications which our formula lacks or in other 
manner, reduce the subjunctive to the indicative; (2) accept the subjunctive 
as describing some kind of irreducible connection and thus reject, or alter 
radically, the extensional logic which most contemporary logicians have 
tried to apply to the philosophical problems of science. The problem is not 
an easy one; indeed, we may be justified in asserting that it constitutes the 
basic problem in the logic of science. 

IV 

There are three further considerations which will enable us to see more 
clearly what is involved in this problem. 

I. A contrary-to-fact conditional, when formulated in the customary 
manner, may give rise to misunderstanding if considered outside the con- 
text of its utterance. Given a conditional with an antecedent of the form 
“if X were y” one may ask whether the supposition is that x is changed to 
accommodate itself to y or y is changed to accommodate itself to x, I might 
say, for instance, “If Apollo were a man, he would be mortal”, to which 
the reply could be made, “No: if Apollo were a man, at least one man would 

Cf. C. H. Langford, review, Journal of Symbolic Logic, 6, 1941, pp. 67 f. 
Langford provides here a very clear statement of the present problem. Along with 
C. I. Lewis, he has been one of the few logicians to recognise explicitly the im- 
portance for the logic of science of the subjunctive conditional. 



494 PROBLEMS OF DESCRIPTION IN EMPIRICAL SCIENCES 

be immortaF’. The possibility of this type of misunderstanding is most ap- 
parent where the antecedent of the conditional designates some equivalence 
relation (e.g., “if x were identical with y”, “if x were in the same place as 
y”) or some relation of comparison (e.g., is greater than y’’). But theo- 
retically it might occur in connection with the interpretation of any ante- 
cedent. 

Let us refer to “If Apollo were a man, he would be mortal” as a and to 
“If Apollo were a man, at least one man would be immortal” as b. Knowing 
Apollo to be immortal and all men to be mortal, should we assert a or b? 
The answer depends upon whether we are supposing our beliefs about 
Apollo, or our beliefs about men, to be contrary-to-fact. (If we were sup- 
posing neither to be contrary-to-fact, the antecedent would be, not merely 
false, but contradictory; if we were supposing both to be contrary-to-fact, 
we could assert neither a nor b.) Ordinarily the context of inquiry deter- 
mines which supposition is being made. But in a language which was 
logically adequate, the antecedents of these conditionals would be so for- 
mulated that such misunderstanding and ambiguity would not arise. Thus 
one who had asserted a instead of b would have said something like, “If 
Apollo were different from what we have believed him to be and had in- 
stead the attributes which all men possess, then he would be mortal”. And 
one who had asserted b would have said something like, “If the class of men 
were wider than what we have believed it to be and included Apollo, then 
some men would be immortal”. In the first case, Apollo’s status is in ques- 
tion and one is supposing certain commonly accepted statements about him 
to be false, and in the second case, it is not Apollo, but it is the class of men, 
which is in question. The advantage of thus formulating the antecedents of 
these conditionals, so that the wording leaves no doubt concerning which 
is the object of hypothesis and which is assumed to remain “as is”, is further 
evident when we consider the extent to which the usual canons of infer- 
ence may be applied to subjunctive conditionals when the object of hy- 
pothesis is left ambiguous.®^ 

It was evidendy difficulties of this sort which led Broad to question whether sub- 
junctive conditionals about individuals were meaningful if taken literally, (Op. 

Vol. I, pp. 273-278 [pp. 478 ff. in this collection].) 

In their customary formulation, the antecedents of subjunctive conditionals are, 
to a certain extent, analogous to “He is a thief’, “I am hot”, “Your dog is here”, etc., 
which statements, when considered in isolation, are incomplete and may be true or 
not, depending upon which of the many possible interpretations of “I”, “He”, “here”, 
etc. are selected. Like the subjunctive conditionals, these statements are such that when 
uttered in ordinary discourse, the context of their occurrence determines the interpre- 
tation, but in a logically adequate language they would receive a more satisfactory 
formulation. 

3 ^ There seems to be a convention implicit in ordinary discourse according to which 
the antecedent is always so formulated that the subject-term designates the entity which 
we are supposing to be different or are considering hypothetically. When one says, “If 
Paoli were the same size as New York . . it is more natural to conclude “Paoli would 
be larger than it is” than “New York would be smaller”. The latter conclusion would 
be drawn from the converse of our antecedent. 
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Let us assume, for the moment, the view held by Wittgenstein, Ramsey, 
and others, according to which, “For all x, fx” is held to be equivalent to 
the logical product of the values of “far” (Le., to the conjunction of fari, fx^, 
fXs, etc.) and “There exists an x such that fx'’ is held to be equivalent to their 
logical sum (i.e., to the alternation, either fx^, or fx^, or fx„ etc.) . This view, 
whatever its limitations as an ultimate ontology, has the advantage that it 
makes clear the manner in which valid inferences can be made connecting 
particular instances with the general rules under which they fall.®® Suppose, 
now, we are considering “If Apollo were a man, Apollo would be mortal”. 
The statement p in our translation may be assumed to be “All men are 
mortal and there are men”. Let us assume that Socrates, Plato, and Aristotle 
are all the men there are; p then becomes “Socrates, Plato, and Aristotle are 
men and are mortal”. But this statement, taken in conjunction with “Apollo 
is a man”, does not entail “Apollo is mortal”. Hence one might contend that 
use of the contrary-to-fact conditional necessitates the preservation of an 
“element of generality” in our universal statements, so that “all men” will 
refer to more than the particular men who will have existed.’® And it might 
be concluded, therefore, that the contrary-to-fact conditional, even 
granted the adequacy of our formula for translation, presents unique prob- 
lems in the theory of inference, for we do not encounter such difficulties 
in connection with “If Socrates is a man, Socrates is mortal”. 

As in the previous instance, however, the apparent difficulty is explained 
by the fact that the antecedents of subjunctive conditionals are usually 
formulated inadequately. The difficulty vanishes if we formulate them in 
the manner proposed above. If, instead of “If Apollo were a man”, we say 
something like “If Apollo were different from what we have believed him 
to be and had instead the attributes which all men possess”, the problematic 
inference is seen to be valid, even though statements about all men refer 
only to Socrates, Plato and Aristotle. Hence, by formulating the antecedents 
of subjunctive conditionals unambiguously, we cut the ground from under 
the two objections which might otherwise be made to the use of this type 
of statement. 

2. It is very important to note that, wherever we have a “non-accidental” 
non-vacuous universal conditional, we can always supply an ‘ accidental 
one which will cover the same instances. Suppose, for instance, (i) ‘ (*) if 
X drinks from that well, x is poisoned” is such a conditional. And suppose 
that, of those who have thus been poisoned, one was born in place p at 
time t, another in p' at t', etc. We can assert the “accidental” conditional, 
(ii) “(a:) if a: is born in p at f, or in p' at etc., x is poisoned”. It is quite plain 
that (ii) is accidental and (i) is not, for, given (i) we could infer “If a were 


«5a. Ramsey, op ««.,pp. 153-154- , * i. 

What this reference to. an “element of generahty means, of course, is not alt<^ 
gether clear, but, as we shall see, it is the sort of thing which we must countenance if 
we are to regard the subjunctive as irreducible* 
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to drink from that well a would be poisoned”; but, given (ii), we cannot in- 
fer '‘If a had been born in p at ^ would have been poisoned”. Whether a 
universal conditional is to appear “accidental” or not thus depends upon how 
one has described the entities which fulfil the component clauses. This 
suggests that the terms of “non-accidental” connections are the properties 
of things. And if we cannot get rid of the subjunctive by any other means, 
we can define it in terms of these “connections”. To say “(a:) if x were <jf), 
X would be would then be to say “(^ and \f/ are connected"'. Connection 
becomes an irreducible ontological category and a source of embarrassment 
for empiricism. It was this doctrine that C. S. Peirce was defending with his 
concept of “thirdness”. 

It is really not clear, of course, what we are trying to convey when we 
assert that “connection” or “thirdness” is an ultimate ontological category, 
if we mean to do more than state the problem. And it still may be that the 
ontology of logical atomism is correct, that, being creatures having a need 
to rationalise, we have invented these notions of what-might-have-been and 
what-might-but-won’t-be, and that they have no objective significance. 
But apparently we can’t say all the things we want to say in our more seri- 
ous moments unless we employ them. 

3. Any formula, of the sort which was described in section III above, must 
presuppose a satisfactory solution to the problem of the designata of state- 
ments. Application of our formula for translation must involve in every 
case a reference to a statement and, in many, if not in the majority, of cases, 
a reference to a statement which has never been uttered, written down, or 
even conceived. What is the status of a statement which will never have 
been made? Is it a merely possible statement, one which might or could be 
made? It might be assumed that, if we attempt to dispense with entities 
designated by statements, as is sometimes done in logic,®® we must employ 
the contrary-to-fact conditional in discussing the statements which have 
not been made. In this event, we should find ourselves UwSing the contrary-to- 
fact conditional in the very application of the formula which was designed 
to eliminate it. If we were to revise our formula so that it would mention 
facts or states of affairs where it now mentions statements, we should then 
have to countenance the existence of entities which are merely possible but 

These considerations are unquestionably connected with the distinction, recently 
noted by Nelson Goodman, between “projectible” and “non-pro jectible” predicates 
and with the fact that degree of confirmation “varies widely with the way the given 
evidence is described”. (“A Query on Confirmation”, The Journal of Thilosophy, 43, 
pp. 382-385.) The distinction between “accidental” and “non-accidental” universal 
statements is fundamental to the theory of confirmation. These considerations also 
suggest the possibility of an alternative formula for eliminating the subjunctive, refer- 
ring to classes or properties but not to statements. The “class method”, however, seems 
to involve many more difficulties than does the “statement method” and it breaks down 
at an earlier point. 

88 Cf. W. V. Quine, “Ontological Remarks on the Propositional Calculus”, Mind, 
43> i934» PP- 472-476; Mathematical Logic, p. 32. 
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not actual states of affairs. In this case, instead of defining the merely pos- 
sible in terms of the subjunctive (as what would happen if . . .), we should 
be following the reverse course, which would have been easy enough at 
the outset, although not particularly clarifying. If we are to admit the 
types of case which give rise to these difficulties, there are apparently only 
two alternatives left to us. The first is to assume that there exist entities 
which function as designata of sentences; these may be objectives, proposi- 
tions, etc. This assumption, of course, is very often made on other grounds. 
If we adopt this course, we may substitute for the reference to statemerits in 
our formula a reference to propositions (or whatever entity we had 
chosen). But if we are deterred by “the obscurity of these alleged entities”, 
we may attempt to extend the term “statement” beyond its normal usage 
in order to insure that there be an actual entity to answer for every con- 
ceivable statement. But how should we describe the semantical properties 
of these “statements” (which they must have if they are to be statements 
at all) except by saying that they would designate or would denote such- 
and-such things if some interpreter were to take account of them^ These 
difficult questions, however, are beyond the scope of the present paper. 



Operationism and Scientific Method * 

HERBERT FEIGL 


I. WHAT IS OPERATIONISM? 

‘Operationism’ is a new name for certain fairly generally recognized as- 
pects of scientific method. It is indeed no more than a refined and modern- 
ized emphasis upon the requirements that scientific concepts must meet if 
they are to be meaningful and fruitful. Descriptions, laws, hypotheses, and 
theories may be critically examined on the basis of such criteria applied to 
the concepts they contain. In the perspective of the history of science and 
the history of philosophy, operationism represents a recent formulation of 
some of the essential features of the experimental method and of empiricism 
generally, accentuated in the direction of pragmatism and instrumentalism 
(Peirce, James, and Dewey). Bridgman’s formulations of the criteria of 
empirical meaning, though probably quite original with him, have much 
in common especially with C. S. Peirce’s in “How to Make Our Ideas Clear” 
(first published in 1878). There are two questions with which we are (or 
at least should be) concerned in any cognitive enterprise; ^What do nve 
mean by the 'words or symbols we use?^ and ^How do we know that what 
we assert in these terms is true {or confirmed to some degree)}' The char- 
acteristically pragmatic turn becomes manifest when these two questions 
are scrutinized in the light of two further questions: ‘What do we do in 
order to find out whether a term is legitimately applicable?’ and: ‘What are 
the fruits by which we shall know whether the introduction of a term is 
scientifically useful?’ The first of these two latter questions stresses the ele- 
ment of active intervention in measurement and experiment. The second in- 
tends to remind us that concepts are scientifically worthwhile only if they 
help in the task of prediction (and, possibly, practical control) . The essence 
of the operationist emphasis may thus be seen in the formulation of criteria 
of scientific meaningfulness and fruitfulness for concepts and of criteria of 
validity for factual statements. While these criteria were implicitly re- 
spected in much of the scientific work of recent centuries (and even occa- 
sionally to some degree explicitly formulated), the trend of our age toward 
a fuller awareness of and critical reflection upon the underlying presup- 
positions and guiding principles of our thinking and doing has, among 

* Reprinted, with slight alterations, by the kind permission of the American Psycho- 
logical Association and the editors from The Psychological Review, 52, 1945, 
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Other results, promoted a more penetrating analysis of scientific method. 
The particular interest in operationism may be understood as arising from 
the need (i) of purifying scientific method by the elimination of pre- 
scientific and non-scientific (e.g., metaphysical) elements and (2) of 
understanding more clearly the meaning of the highly complex concepts 
employed in the more abstract and constructive levels of modern scientific 
theories. Such critical awareness is especially valuable when one needs to 
examine science where it is in the making. The numerous approaches in re- 
cent psychological theory are most certainly a case in point. 

2. THE NATURE AND PURPOSE OF DEFINITIONS, OPERATIONAL 

OR OTHERWISE 

Clarification or analysis of meaning is pursued by definition. Definition, 
i.e., specification or delimitation of the meaning of a term or symbol, may be 
considered a statement of the rule concerning the use of a term or symbol 
In practice the need for definition arises only when {a) we are not sure what 
a given term or symbol means, if it means anything at all (obscurity); {b) 
where there is a plurality of meanings (ambiguity) — to be removed by mul- 
tiple definition; {c) when the term or symbol in question is used so vaguely 
that a definition giving it greater precision is demanded; {d) when the term 
or symbol, though defined clearly, unambiguously, and precisely in some 
respects, is to be given a place in a wider context and thereby enriched in 
meaning. This wider context may be a system of symbols only (such as we 
find in a pure calculus) or it may include symbols with empirical reference 
— in this latter case the definition may be ‘co-ordinating’, i.e., relating a 
symbol of an abstract system to terms which through previous definition 
already possess empirical reference; (e) finally, definition is needed when- 
ever a situation in research calls for the coining of a new term as an abbre- 
viatory convenience for more complex aggregations of terms either already 
in use or logico-mathematically so aggregated for the first time. This 
latter condition arises particularly in the context of the discovery of new 
elements or relationships in the subject-matter of research. 

Definition as here conceived is nominal (i.e. definition of terms or symbols). 
So-called real definitions (of things^ properties, etc.) reveal themselves either as 
empirical descriptions with all terms understood (by previous nominal defini- 
tion) or as characterizations of things for the sake of identification. Since in this 
latter alternative, identification occurs through labelling of things on the basis 
of observational test, it is tantamount to nominal definition of the label. Just how 
precisely, completely or directly operational definitions enable us to identify 
objects is a matter of great methodological importance, but also surely a matter 
of degree. 

To demand definition of every term used in a piece of scientific dis- 
course would not only be unduly pedantic (beside being incapable of prac- 
tical fulfilment and thus utopian) but also quite unnecessary. The adult 
and sane use of common language is on the whole sufficiently definite to 
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permit intersub jective communication and intelligibility as regards terms 
representing things and their observable properties. Doubt as to meaning- 
fulness or as to precise meaning arises usually only regarding higher-order 
constructs and/or terms of fairly clear subjective meaning but lacking suf- 
ficient determination for successful intersub jective testability. Doubts of 
this second sort are rare in physics but plentiful in psychology. Doubts of 
the first sort may arise in any science which organizes its subject-matter 
by means of constructs above the level of observable-property predicates. 

Aside from these practical considerations, it is obvious also from a logical 
or epistemological point of view that there can never be an occasion for an 
unlimited regress in definition. A series of definitional steps may be long, 
but it will terminate with definientia which are linked to something out- 
side the realm of terms and symbols — namely, items of direct observation. 
As to whether this last step in the definition of any empirical concept is to 
be considered itself a kind of definition is a mere question of terminology. 
It is rather fashionable nowadays to speak of ^ostensive definitions\ Psy- 
chologists in particular should not have much trouble with this: our use of 
language is after all a product of learning and we learn the intra-linguistic 
relations of words to each other as well as the extra-linguistic application of 
some words to items of experience. What from the viewpoint of logical 
analysis appears as a rule for the use of symbols represents itself as a habit 
(or rule-regulated pattern) of symbolic (i.e., verbal) behavior to the psy- 
chologist. An ostensive definition, then, may be considered either as a desig- 
nation rule formulated in a semantical metalanguage or as a piece of prac- 
tical drill in the learning of the ‘right use’ of words. Quite generally, an 
exact logical analysis of the meaning of scientific terms requires the use of 
the apparatus of syntax and semantics. The corresponding psychological 
analysis can be carried out in the object language of (preferably a be- 
havioristic) psychology, where words in use are described as physical 
events, e.g., of emission of sounds, and are thus included in a general study 
of the behavior of human organisms. These two ways of studying defini- 
tions, and the uses of language generally, supplement each other very 
well, are entirely compatible, and fulfill, each in its way, important func- 
tions. The logical analysis examines given uses of language in the light of 
critical standards, such as consistency, non-circularity, sufficiency, etc. The 
psychological study is essentially a description and causal analysis of verbal 
behavior. Each can be made to reflect the other on any level of investiga- 
tion. The psychologist in his study of definitional behavior uses, at least im- 
plicitly, definitions himself — and thus provides subject-matter for logical 
appraisal. And the logician in appraising definitions (or in any other syn- 
tactical or semantical pursuit) is, after all, behaving in specifiable ways and 
thus furnishes material for the psychologist. 

If all definitions amount to rules delimiting the use of terms or symbols, 
aren’t all definitions operational in character? This is indeed a purely ter- 
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minological question. But terminology is a significant weapon in the strategy 
of scientific enlightenment. It is my personal conviction that the battle-cry 
of operationism can have its intended beneficial effects only if the mean- 
ing of ‘operational’ is confined in its application to the definition of em~ 
pirical concepts. The problems of concept formation in pure logic and pure 
mathematics are of a very distinct character, and rash transference, by 
analogy with the empirical sciences, of restrictive meaning conditions is, 
to say the least, of highly dubious value. When we demand operational 
definability for the terms of the factual sciences, we may (and must!) in- 
deed include purely calculational operations — but these operations, called 
variously “mental”, “paper-and-pencil”, or better “logico-mathematical”, 
should be applied to root-terms which have empirical reference. Without 
this restriction the term ‘operational’ would become synonymous with, 
say, ‘functional’, implying that any definition that is worth its salt must 
specify the functions that the term to be defined is to fulfill. Such ‘func- 
tional’ definitions could be given for the terms of pure mathematics on the 
one side but, on the other hand, also for terms used in the most transcendent 
speculations of theology and metaphysics. As Bridgman has repeatedly 
stated, the original impetus toward his operational analysis in physics came 
from a consideration of Einstein’s procedure in the theory of relativity. 
Einstein had realized that certain terms, like ‘absolute length’, ‘absolute 
duration’, ‘absolute simultaneity’ in Newtonian physics were devoid of em- 
pirical meaning because no observational or experimental procedures were 
or could be specified for their application. The operational criterion here 
serves to distinguish physics from metaphysics. It will seem obvious to many 
psychologists that, for example, Freud’s ‘death instinct’, though possibly 
of some emotive or literary value, is devoid of factual, scientific meaning. 
To put it briefly, if crudely, operational analysis is to enable us to decide 
whether a given term, in the way it is used, has a ‘cash value’, i.e., factual 
reference. If it does have factual reference, operational analysis is to show 
us precisely v:hat that factual reference is, in terms, ultimately, of the data 
of direct observation. 

3. POSSIBLE AND IMPOSSIBLE OPERATIONS. THE LIMITS OF 
SCIENTIFIC MEANINGFULNESS 

The velocity of a uniformly moving vehicle may be determined by 
means of a yardstick and a stopwatch. The I.Q. of a person may be deter- 
mined by the Binet-Stanford testing procedure. In both cases a simple 
arithmetical division (s/t; mental age/chronological age) yields the final 
result. In the case of more complex concepts or higher-order constructs, the 
mathematical operations by means of which these constructs are defined 
are correspondingly more complicated. The factual reference of scientific 
concepts in physics or psychology, however, depends not so much upon 
the purely mathematical operations but rather upon the observational and 
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manipulatory (mensurational, experimental) operations. These establish 
the link between the empirical (or descriptive) terms of our scientific lan- 
guage and the data of experience. Again, it is a merely terminological ques- 
tion as to whether simple acts of perceptual discrimination and identifica- 
tion by themselves should be labeled ‘operations’. Such acts are certainly 
involved in the terminal ostensive steps of any definition of factual terms. 
Most of the cases in which definitions are called for, present situations of 
greater complexity. Thus the question concerning the possibility of opera- 
tions practically always amounts to asking whether certain measuring or 
testing procedures referred to in the definition of a term can be carried 
out. But ‘possible’ and ‘can be’ are notoriously ambiguous words. We must 
distinguish between {a) logical (‘in principle’), (b) empirical (natural), 
and {c) practical (technical) possibility. Since the limits of practical pos- 
sibility are relative and, as a matter of fact, receding with every advance in 
the techniques of observation and experiment, no scientist restricts factual 
meaningfulness to testability within the bounds of the technical fa- 
cilities of the moment. Bigger and better microscopes, telescopes, electro- 
encephalographic instruments, etc., are obvious reminders. Of course, there 
is always an element of risk involved if definitions of terms hinge upon 
operations that are technically not feasible at the moment. It is like issu- 
ing or accepting a promissory note. But, if the operations are compatible 
with well-established natural laws, merely practical impossibility of the 
testing procedure does not deprive the term in question of its scientific 
meaningfulness. All we may have to wonder about is the fruitfulness of con- 
cepts whose definition necessitates reference to operations too far removed 
from technical feasibility at the time. Concepts of atomic structure were 
very far beyond practical testability only forty years ago. Concepts regard- 
ing the nature of cerebral memory traces are in the promissory-note stage 
today. Scientific research as an ongoing process involves a continuous scale 
of degrees of technical testability. Only considerations of a very practical 
and inductive sort enable the scientist to draw a line between operationally 
satisfactorily and unsatisfactorily defined terms. Much more serious is the 
limitation of empirical (or natural) testability. A testing procedure that is 
incompatible with well-established natural laws will never define a scien- 
tifically acceptable concept. For example: the very well confirmed laws of 
quantum mechanics exclude operations which would enable simultaneous 
determination of the speed and the location of electrons. Therefore it is now 
generally agreed that some of the customary concepts of classical mechanics 
as applied to electrons are not false but scientifically meaningless. Abso- 
lutely or downright meaningless (i.e., devoid of factual reference) are terms 
whose definition would involve contradictions with any testing procedure. 
Vitalistic conceptions of ‘entelechies’, for example, belong in this last cate- 
gory (of by definition unconfirmable ideas). 
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4. IS OPERATIONISM COMPATIBLE WITH SCIENTIFIC THEORIZING? 

Operationism has occasionally hypertrophied into a radically anti- 
theoretical attitude. Ever since Galileo replaced the question “Why?’’ by 
the question “How?” and since Newton pronounced his (much misunder- 
stood) ^^Hypotheses non fingo^^ postivistic scientists have been inclined to 
restrict their endeavors to pure description and correlation. Explaiiatioji is 
considered a metaphysical misfit. Mach and Ostwald rejected the atomic 
theory in physics and chemistry. Some outstanding psychologists of our 
day still reject as non-operational the psycho-analytic theory of the un- 
conscious; others consider neuro-physiological hypotheses when used as 
explanations for behavior as so much metaphysical verbiage. If the student 
of the history and the methodology of science be permitted to mediate in 
this quarrel, he would say that, as so often, the truth lies somewhere in the 
region of the golden mean. The issue is closely connected with the one 
discussed in the preceding section. The positivists are objecting to the use 
of terms (and theories employing such terms) which are only very tenu- 
ously and indirectly connected with the evidence technically accessible 
at the moment. They are, temperamentally, perhaps because of a general 
fear of the intangible, extremely wary and reluctant in accepting promis- 
sory notes. But their lack in confidence is more than made up by the en- 
thusiasm of the theorists. And, just as in other matters involving guesswork, 
it is hard to tell whose attitude will prove more fruitful in a given case. In 
physics the atomists won out over the positivists. The ether-theorists lost. 
In psychology it is perhaps still too early to tell, but it looks as if substantial 
components of psycho-analysis as well as of neuro-physiological behavior- 
theory were to stay with us and to be developed more extensively. The case 
of psycho-analysis is particularly favorable if some of its outright mytho- 
logical and metaphysical features are dismissed and the remainder translated 
into behavioristic terms. Such systems as those of Hull, Tolman and Skinner 
are generally quite in keeping with the narrower operational criterion of 
meaning. Relatively few references are made to operations of a purely hypo- 
thetical sort. The essential point worth noting is that even in these highly 
positivistic approaches explanation does have a legitimate place* On the 
basis of only indirectly confirmed theoretical assumptions (not only of 
experimental laws) more specific descriptions of phenomena are logically 
deduced. The difference between these approaches and the theories 
condemned as speculative seems to this impartial observer one of degree. 
W. Kohler, in his Dynamics in Psychology, may be said to issue a great 
number of promissory notes. But who can tell how soon they may be 
backed by independent verifications coming from neuro-physiology? His 
critique of C. C. Pratt’s conception of scientific explanation and the func- 
tion of theories seems perfectly adequate. All one can say in favor of the 
conservative side is that the knowledge of empirical laws concerning be-< 
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havior in terms of macro-concepts is still far from being complete and that 
a long and fruitful period of investigations on this level of analysis will yield 
significant results — which will in any case be required in order to test 
neuro-physiological ‘micro’-theories. 

5. THE CONVERGENCE OF OPERATIONS AND THE MEANING OF 
THEORETICAL CONSTRUCTS 

If the linear expansion of a mercury column in a glass tube of even width 
furnishes the basis of an operational definition of ‘temperature’, then the 
question whether mercury expands in linear proportion to temperature (so 
defined) must be answered with “yes” as a matter of logical necessity or 
tautology. Analogous considerations apply to similar questions regarding 
psychological concepts (such as I.Q., habit strength, excitatory potential, 
etc.) operationally defined by standard testing procedures. Out-and-out 
operationists have often resorted to such easy and dogmatic quips as: “In- 
telligence is what intelligence tests test”; — “temperature is what thermom- 
eters measure”. Statements of this sort may be intended to intimidate in- 
quirers of a somewhat mystical or metaphysical bent. But they do not 
even begin to give an adequate account of the meaning of concept forma- 
tion in the sciences. Quantitative concepts of the type just mentioned are 
usually the product of long labors of adjustment by repeated redefinition. 
Thermometers or intelligence tests did not arise in an historical vacuum. 
They were devised in a context of problems that arose out of a background 
of previous qualitative and semi-quantitative knowledge. Problems of de- 
scription and prediction led to a search for suitably precise, objective, and 
fruitful concepts. The concepts thus designed, in their logico-mathematical 
(functional) relations with other concepts, were to represent empirical 
laws, i.e., relationships between the various measurable (or at least testable) 
variables (or factors). In the light of these considerations it makes perfectly 
good sense to ask whether a mercury thermometer measures temperatures 
adequately. There are empirical laws, such as the First Law of Thermo- 
dynamics which relates temperature to mechanical energy. If we wish to 
give this law its most universal and simple form, we are forced to consider 
thermometer readings of any sort merely as an approximation which is to 
be corrected or replaced by the Kelvin scale. Similar but usually more com- 
plex considerations apply to psychological magnitudes. 

Empirical laws enable us to define the same concept by different opera- 
tional routes. The fact that length may be defined by the yard-stick as well 
as by the triangulation techniques is a consequence of the empirical laws of 
(applied) geometry according to which hard and solid bodies as well as light 
rays exhibit (in terrestrial experiments with a high degree of accuracy) 
Euclidean relationships. Nevertheless, Bridgman’s warning to the effect 
that different operational routes define different concepts is not unjustified: 
The convergence of operational results is to be taken for granted only until 
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further notice, i.e., until evidence to the contrary emerges. But until then, 
as a policy of typically inductive procedure and with all the provisos just 
made, it is one of the most helpful devices of scientific method to identify 
the concepts corresponding to results of convergent operational routes. 
This becomes especially clear when we consider the role of scientific the- 
ories. 

A theory may be regarded as a set of assumptions from which empirical 
laws are derivable by logico-mathematical deduction. From physical theory 
we can deduce the electrolytic, magnetic, and thermal effect of electric cur- 
rents. From a theory of learning we can deduce regularities of the emission 
or omission of responses. Through the unifying procedure of theoretical 
explanation we ‘understand’ what on the level of empirical law is a mere 
brute fact of functional dependency or correlation. Such ‘understanding’ 
is, of course, bought at the price of assumptions which are under the juris- 
diction of confirming or disconfirming evidence. Deduction merely ex- 
plicates what is implicit in the premisses. The theoretical constructs there- 
fore contain in compressed form the empirical concepts which can be ex- 
tracted by explicit definition. 

Theories and the constructs which constitute them may significantly, 
even if not too sharply, be grouped in two classes. In physics it is customary 
to distinguish phenomenological from atomistic theories. Neither char- 
acterization is terminologically fortunate. We shall here call them quite 
neutrally ‘theories of the first kind’ and ‘theories of the second kind’ and 
distinguish them by illustrations. Chemistry with its concepts of elements, 
compounds, compounding weights, affinities, etc., is a theory of the first 
kind. So is classical thermodynamics with its concepts of energy, thermo- 
dynamic potential, and entropy. Atomic theory and statistical thermo- 
dynamics are theories of the second kind. In psychology such theories as 
those of Hull, Tolman, Skinner, and Lewin are of the first kind. Neuro- 
physiological theories such as those advanced by Sherrington, Adrian, and 
Kohler are of the second kind. The constructs of the theories of the first 
kind are homogeneous with the operationally defined terms in the em- 
pirical laws of the given fields. The constructs of the theories of the second 
kind are in this respect heterogeneous: Atomic structure, which explains 
chemical properties and reactions, is a construct mainly derived from spec- 
troscopy. Concepts of nerve-currents and their patterns are distinctly 
physiological. If these physiological concepts are ever to furnish an ex- 
planation of behavior, they would have to be ‘identified’ with constructs 
of pure behavior theory. As a matter of program, but not of actual achieve- 
ment, this is anticipated in Hull’s system. What remains to be shown is the 
actual convergence of operational routes for both types of constructs. On 
the physiological side this is still in the promissory stage and may remain 
there generally still for a long time. This means that the operations for the 
definitions of constructs in theories of behavior of the second kind are 
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largely hypothetical (i.e., at present technically impossible). It will not do 
to consider them sulSciently defined by the molar behavior route any more 
than it would do to consider atomic structure sufficiently defined by opera- 
tions available to chemists at Dalton’s time. Yet, as pointed out before, these 
are matters of degree. The prototype of an operational definition such as 
we can advance for directly measurable magnitudes should not mislead us 
into banishing all concepts which do not come up to this high level of 
methodological aspiration. Even in physics we have to define many con- 
cepts (not only highly indirectly but) sometimes only very partially. Be- 
fore any theory of X-rays was developed, X-rays were simply “what you 
got when cathode rays impinged upon metal surfaces”; and “that which 
produced photographic images of a certain kind”. Only as we advance in 
discovery and technique such very sketchy definitions are supplemented 
by fuller qualitative, quantitative, and far-flung relational characteristics. 
Operationism wisely understood and applied must take account and render 
account of the level of precision, completeness, and fruitfulness reached 
at the given stage of concept formation. 

By way of an appendix to this section I should like to analyze by means of a 
simple schema the ‘economic’ function of concept construction. If we as yet have 
not reached the level of theory, we often prepare a place for theoretical con- 
structs through the introduction of operationally defined empirical terms. The 
term ‘electric current’ had a sufficiently definite meaning already before the 
Maxwell electromagnetic theory or the electron theories had arisen. There were 
numerous different conditions which were said to produce an electric current, 
and numerous types of effects which were said to be caused by the current. 
The current itself seemed to many an intangible mystery. Similarly, there are 
many ways of acquiring a habit. And there are many ways in which this habit 
manifests itself. But what is the habit? These foolish questions disappear if one 
adopts the operationist outlook. The constructs (‘electric current’; ‘habit’) are 
introduced in order to save statements. If there are m causal conditions and n 
possible effects we would need inn statements in order to formulate all possible 
observable relations. If, however, we introduce our auxiliary concepts the num- 
ber of statements required shrinks to m-\- n. For large numbers m and n the 
conceptual economy is accordingly quite considerable. Since the established 
scientific procedures keep all constructs in principle open for additional defini- 
tional routes, vt and n are never limited in a dogmatic manner. This feature in 
an enlightened operationism prevents the typical ultra-positivistic (I would call 
it ‘negativistic’) fallacy according to which things (particularly those inferred 
entities designated by constructs) ‘are simply what they are known as’ or ‘are 
nothing but fictions introduced in order to speak more conveniently about cer- 
tain sets of data’. Things are, rather, what they are known and 'knowable as; and 
the sets of data are in principle capable of unlimited extensions in various (some- 
times even surprising) directions. Once the empirical constructs (i.e., these 
auxiliary concepts) are linked to each other, either through empirical discovery 
or by deduction from theoretical assumptions of further functional relations be- 
tween them, a whole network of variously connected concepts arises and the 
scientific discipline in question has attained a high degree of maturity. 

Operational definitions then, or the concepts which they define, may be clas- 
sified into various sorts: Purely qualitative; semi-quantitative (‘comparative’ or 
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‘topological’ — such as the hardness scale; or introspective concepts of ‘more’ or 
‘less’); fully quantitative or metrical (e.g., temperature, loudness); causal-genetic 
concepts (e.g., habit); theoretical constructs (e.g., electric fields; excitatory po- 
tential). It depends entirely upon the level of research attained which of these 
forms or which of their possible combinations may be applied. Concept forma- 
tion in psychology, and particularly in psychiatry, is on the whole still in a 
relatively unfinished stage. The situation is here similar to the one in medicine 
where the definition of diseases is at first primarily in terms of symptoms, later 
in terms of more reliable causal-genetic data and, perhaps, finally in terms of a 
micro-account of the physiological type. 

6. THE CRITERION OF INTERSUBJECTIVITY AND THE OPERATION- 
ISTIC JUSTIFICATION OF BEHAVIORISM 

Since science is, as one might say, by definition, a social enterprise, it 
must insist upon operations which are repeatable not only by one observer 
but in principle performable by any properly equipped observer. A state- 
ment is scientifically meaningful only if it is intersub jectively testable. 
Subjective peculiarities, subjective differences can, of course, become the 
subject-matter of scientific study — if — ^as in the psychology of individual 
differences — we can verify them in a perfectly objective manner. Private, 
immediate experience as such is only the raw material, not the real subject- 
matter of science. One’s own immediate experience, the actual-lived- 
through stream of data, may therefore be conceived as the epistemological 
basis of all concept formation and theoretical construction in the empirical 
sciences. In that sense it is not a construct but that small foothold in 
reality that any observer must have in order to get at all started in his 
business of exploring the world of things and organisms surrounding him. 
If one wishes to convert this narrow realm of directly given experience into 
subject-matter for description one is limited to a purely phenomenological 
approach of the introspective type. The scientific value of such a study is 
very insignificant as long as it remains unrelated to a study of extra-dermal 
and intra-dermal stimuli (physical and physiological processes) or to be- 
havior responses. If, however, one does so relate the phenomenally given 
to these processes inferred (or constructed conceptually), it can itself be 
conceptualized as overt or potential behavior (or, by way of promissory 
hypothetical anticipation, as cerebral processes). That is precisely what 
happens in the “psychology of the other one”, where one constructs on 
the basis of one’s own data the other one’s ‘experience’.^ And here again we 
have the choice of various conceptual systems or languages for description; 
mentalistic, behavioral, or — ultimately — physiological. In this sense then, 
we may say that ‘the other one’s experiences’ (or better: the concepts 
describing it) are constructs. In this sense, also, and in this sense only, con- 

1 Operations which would enable one to ‘inspect’ the other one’s private experience 
are by definition, i.e., logically, impossible. What would happen if nervous systems 
were connected is a matter of conjecture; but certainly the logical impossibility of 
having the other one’s experience will thereby not be removed. 
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cepts referring to one’s own experience are constructs. They designate 
processes which at least to a very small extent fall within the scope of direct 
phenomenal acquaintance. 

Much as the epistemologist or phenomenologist may wish to clarify and 
formulate the meaning of ‘experience’ along these lines, there is the alter- 
native of a strictly physicalistic or behavioristic approach right from the 
start. From the point of view of the methodology of science this is prefer- 
able, since it eliminates with one stroke the pitfalls of the traditional meta- 
physical pseudo-problems of solipsism, the mind-body puzzle, etc. If only 
intersub jective operations are admitted, one’s own experience is in every 
respect on a par with that of the other one. Introspection itself is then 
described as a response to previous responses (‘early retrospection’). The 
only asymmetry that remains is that an individual person is able to predict 
some (but by no means all) of his own behavior better than another ob- 
server could. But that is a matter of degree. Many of the intra-dermal and 
particularly the cerebral conditions are not as yet technically as directly 
accessible to outside observers as they are (however vaguely and diffusely) 
to the individual subject himself. 

CONCLUSION 

Operationism is not a system of philosophy. It is not a technique for the 
formation of concepts or theories. It will not by itself produce scientific 
results. Those are brought about by the labor and ingenuity of the re- 
searchers. Operationism is, rather, a set of regulative or critical standards. 
In the light of these critical standards the meaningfulness and fruitfulness 
of scientific concepts may be appraised. It seems that the outstanding re- 
quirements which operationism has quite justifiably stressed may be for- 
mulated as follows: Concepts which are to be of value to the factual sciences 
must be definable by operations which are (i) logically consistent; (2) 
sufficiently definite (if possible, quantitatively precise); (3) empirically 
rooted, i.e., by procedural and, finally, ostensive links with the observable; 
(4) naturally and, preferably, technically possible; (5) intersub jective and 
repeatable; (6) aimed at the creation of concepts which will function in 
laws or theories of greater predictiveness. 

The degree to which these ideals are approximated varies from one 
science to another. But it would seem that all of these criteria are applicable 
not only to a well-developed and systematized science such as physics but 
also to a science still largely in the making such as psychology. 

Note: The epochmaking anicle by C. S. Peirce: “How to Make Our Ideas Clear", 
appeared first in die Popular Science Monthly, Jan. 1878; reprinted in- Collected Papers, 
Vol. V; also in The Philosophy of Peirce (ed. Buchler). For the relations of operation- 
ism to modern positivism see my paper- “Logical Empiricism” in Twentieth Century 
Philosophy, ed. Runes [and included as the introductory selection in the present 
volume]. The logic of empirical constructs is discussed in some technical detail by 
R. Carnap in “Testability and Meaning”, Philosophy of Science, 1936 and 1937. For 
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a sketch of the same, more elementary, and applied to psychological concepts see: 
S. Koch: “The Logical Character of the Motivation Concept”, The Psychological jR^- 
view, 48, 194^* The operational criteria of measurement are very clearly formulated in: 
G. Bergmann and K. W. Spence: “The Logic of Psychophysical Measurement”, The 
Psychological Review, 57, 1944. A very penetrating analysis of the epistemological 
problems of psychology has been given by H. Reichenbach in Experience and Predict 
tion, §§ 26, 27, 28. 



Some Remarks on the Meaning of Scientific 
Explanation * 

HERBERT FEIGL 


Some positivistic and operationistic definitions of “scientific explana- 
tion” have all too narrowly stressed: (i) that there is no fundamental dif- 
ference between descriptmi and explanation; (2) that all scientific ex- 
planation is circular or tautological; (3) that in explanation we reduce 
the tmfa7mliar to the jawiliar, I would urge that there is something basically 
wrong, or in any case something very misleading, in all three contentions. 
A modern logical empiricism may retain the valuable anti-metaphysical 
tendency in the older point of view while at the same time giving a method- 
ologically more adequate reconstruction of the explanatory process as 
actually employed in the various sciences. It is agreed that scientific ex- 
planation differs sharply from the pseudo-explanations of the animistic, 
theological or metaphysical types in that the explanatory premises of 
legitimate science must be capable of test, and must not be superfluous (i.e., 
not redundant in the light of the principle of parsimony). The significance 
of the premises and verbalisms of pseudo-explanations is usually purely 
emotive, i.e., pictorial and emotional. It is also agreed that all legitimate ex- 
planation is never absolute but relative^ in the following two regards: {a) 
any given explanation proceeds from premises which, although possibly 
capable of further explanation, are assumed or taken for granted in the 
given case. It is only at the price, and in the light, of such assumptions that 
we can account for the explicanda; {b) the explanatory premises, as re- 
gards their validity, are relative to the confirming evidence, and therefore 
subject to revision. 

My terminological suggestion thus amounts to the definition of “ex- 
planation” as the inductive-deductive or (on higher levels) hypothetico- 
deductive derivation of the more specific (ultimately descriptive) propo- 
sitions from more general assumptions (laws, hypotheses, theoretical 
postulates) in conjunction with other descriptive propositions (and often 
together with definitions). “Explanation” is thus taken primarily as a 
procedure of inference (just like the closely related “prediction”), with the 

* Reprinted, with slight alterations, by kind permission of the American Psycho- 
logical Association and the editors, from The Fsychological Review, 51, 1948. 
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only admissible alternative of the more substantival use that calls the re- 
quired set of premises in those deductions “the explanation” of the facts to 
be explained (as formulated in the conclusions). 

The “necessity” which is bestowed upon the facts by their explanation 
is the logical necessity of the implication underlying the inference from 
assumptions to conclusions. Neither the premises nor the conclusions in 
explanatory inferences of the empirical sciences are logically necessary in 
and by themselves. Only in a purely mathematical proof, such as we find 
in arithmetic or algebra, premises as well as conclusions may in themselves 
be logically necessary (analytic). 

It is very helpful to restrict the meaning of “description” to singular 
statements representing fully specific facts, events or situations. Such de- 
scriptions may appear as the conclusions of explanatory, i.e., deductive 
inferences. Some of the premises of these inferences must then be scientific 
laws or theoretical assumptions. Since laws and theoretical assumptions are 
(or at least contain) generalized statements (i.e., unlimited universal propo- 
sitions) they are not here classified as descriptions. They are the premises 
of explanatory or predictive (deductive) inferences and thus are themselves 
essentially of inductive validity. Sometimes these laws or assumptions may 
be more familiar than the conclusions. The whole trend of mechanistic ex- 
planation manifests this tendency toward familiarization. But since, even in 
physics, this mechanistic trend found its very definite limitations, and since, 
particularly in the scientific achievements of the last eighty years, the trend 
has often been reversed, we may say that very frequently the well-known, 
long familiar facts have been explained by principles only much more re- 
cently discovered and lacking the tang of familiarity. (Among dozens of 
examples bearing out this point I will only mention the electromagnetic 
explanations of the familiar properties of light; the quantum-mechanical 
explanations of chemical processes; or the neuro-physiological explanations 
of sensory or reflex phenomena.) That which matters is thus not the 
familiarity but the generality of the explanatory premises. 

Since generality is a matter of degree, or rather of level, it is useful to 
distinguish levels of explanation. The empirical (i.e., experimental, or else, 
statistical) laws which function as premises in the deductive derivation of 
strictly descriptive conclusions may in turn become the conclusions of a 
super-ordinated deductive derivation from higher theoretical assumptions. 
In principle this process could repeat indefinitely but in practice it is us- 
ually found to stop at a second or third level. There is neither a danger 
of nor a need for an infinite regress. The top level at any given stage of 
theoretical research (in the ideal case) simply covers all relevant and avail- 
able descriptive data; and there is no need for climbing higher on the tower 
of constructs if all the data one cares to see are within sight. 

It seems convenient to represent the levels of explanation along the lines 
of the following scheme (read from bottom up!): 



512 PROBLEMS OF DESCRIPTION IN EMPIRICAL SCIENCES 

Theories, 2nd order Still more penetrating interpretation (still higher con- 
structs). 

Theories, ist order Sets of assumptions using higher-order constructs (re- 
sults of abstraction and inference). (Deeper interpreta- 
tion of the facts as rendered on the Empirical Law-level.) 
Empirical Laws Functional relationships between relatively directly ob- 

servable (or measurable) magnitudes. 

Description Simple account of individual facts or events (data) as 

more or less immediately observable. 

In actual scientific practice the distinctions, as well as the number, of levels 
are neither quite as sharp or fixed as suggested here. The scheme is offered 
merely as a suggestion toward a first orientation. The question “why’' (in 
the sense of a demand for explanation) is answered by deduction either 
from empirical laws or from theories. Deduction from empirical laws may 
be styled “low-grade” explanation. It merely puts the fact to be explained 
into a class of facts characterized by the same empirical law. Thus the 
explanation for the fact, e.g., that there is a mirror image of a bridge in a 
river is achieved by subsuming this fact under the law of reflection in 
geometrical optics. This law is simply the common denominator of all the 
various phenomena in which light-reflection is the essential feature, A 
“higher-grade” explanation we find in the Maxwell-electromagnetic wave 
theory, which serves as a basis for deduction for a variety of optical phe- 
nomena; reflection as well as refraction, diffraction, interference, dispersion, 
polarization, etc., etc. It is on this theoretical level (the “row of genius” as 
I like to call it) that we gain a “real insight into the nature of things” (as 
metaphysicians call it). What we give on this level are interpretations con- 
cerning the structure of light, of matter, of electricity, etc. The constructs 
of this theoretical level usually concern the micro-structure of the observed 
macro-phenomena, i.e., they involve existential assumptions (atom, elec- 
tron, photon-hypotheses) or constructs of the abstract mathematical order 
(energy, entropy, tensors, probability functions, etc.). No wonder that the 
“Aha-experience” is much stronger for these deductions from theories 
than for the much simpler deductions from empirical laws. 

Once the theoretical concepts are properly introduced they can be used 
also for purposes of description on the lowest level — e.g., Einstein can 
describe the physical state of a given volume of space in terms of 14 highly 
theoretically defined magnitudes. Similarly Tolman or Hull can describe 
the behavior of an organism in terms of the intervening variables of their 
respective systems. 

The question regarding circularity may be resolved by defining what 
is usually called an “ad hoc” explanation. Now, an “ad hoc” explanation 
is deceptive because it has only the external form of a “real explanation”. 
It is “ad hoc” in that it explains 07 ily the fact which it was to explain (i.e., 
for the sake of which it was introduced). It may be either purely verbal, 
e.g., “Birds build nests because they have nest-building instincts”. Or it 
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may be unscientific in that it assumes entities which don’t manifest them- 
selves in any other way (explanation of Gravitation by Lesage: particle- 
radiation, etc.) or it may be down-right metaphysical, if the explanatory 
hypotheses are in principle incapable of test (such as the assumptions of en- 
telechies, vital forces in vitalistic and animistic biology and psychology). 
Of course, everything depends on how the explanatory phrases are inter- 
preted; the use of the word “instinct” can be quite legitimate (and more 
than purely verbal) if, e.g., it is meant in the sense of an empirical regularity 
in the behavior of a species. Then it is a “low-grade” explanation, possibly 
preparing the way for a “higher-grade” theoretical explanation (say on 
the basis of a physiological theory of heredity, maturation, etc.). Similarly, 
explanations of rapidity of learning on the basis of “intelligence” are not 
purely verbal (or “ad hoc”) but loav-grade explanation on the basis of 
empirical laws. That is, as long as the “intelligence-quotient” refers to 
various types of capacities, various types of learning-activities, it enables 
us to relate the ones to the others via the common factor, “I.Q.” 

In some cases the reproach of “circularity” is made against “low-grade 
explanation” if it pretends to be “high-grade”. But it seems there is no 
absolutely sharp line between the two — because sets of empirical laws 
sometimes function very much like theoretical assumptions of the higher 
construct type. 

More fundamentally and logically speaking, the contention of circularity 
or tautologicality in scientific explanation is right in one interpretation but 
definitely wrong in another: It is right if it stresses the analytic (i.e., strictly 
logical, sometimes called “tautological”) character of the deductive in- 
ference leading from premises to conclusion in any explanatory argument. 
In a more precisely definable sense it can be said that the conclusion is 
“contained” in the conjunction of the premises. The charge of circularity 
or of petitio principii is justified only if either the conclusion appears lit- 
erally as one of the premises or if the truth of one of the premises is proved 
by appeal to the conclusion. The customary procedure of the hypothetico- 
deductive method in the empirical sciences is perfectly capable of avoiding 
both sources of circularity. The (psychological) novelty, sometimes 
amounting to surprise (Eureka!), in the more advanced and worthwhile 
instances of scientific explanation shows that the conclusion was not one 
of the premises. And the truth of the explanatory assumptions is always 
only suggested (i.e., confirmed to some degree) but never fully proved 
by evidence which is distinct from the facts to be explained. Newton’s law 
of gravitation together with his laws of mechanics were already highly 
confirmed by the facts of planetary motion, by the orbits of satellites, 
comets, and many other items of evidence, when Leverrier and Adams 
used those laws as explanatory premises, together with the existential 
hypothesis regarding the orbit of another up to then not observed planet, 
in order to explain the irregularities of Uranus’ motion. True, by a “tauto- 
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logical” (better: deductive) transformation the conclusion (concerning 
Uranus’ path) was derived from premises (laws of mechanics, law of gravi- 
tation, etc.) but the major premise says infinitely more than the conclusion 
and it is therefore not possible to deduce the premises from the conclusion. 
Pratt ^ overlooks the inductive leap, the leap from “this” to “all” in ex- 
planatory generalizations. By declining to differentiate sharply between 
explanation and description Pratt views generalizations as descriptions. 
“Description” thereby loses its ordinarily precise meaning and the distinc- 
tion between fact on the one hand and law or theory on the other, is in 
danger of beiner blurred or even obliterated. 

Moreover, the hypothesis of the existence of a further planet (after its 
telescopic discovery called “Neptune”) was suggested by the analogy with 
the facts regarding the then known planets. The inductive probability 
of this existential hypothesis therefore (at the time of Leverrier and Adams) 
did not rest exclusively on the “ad hoc” or circular procedure described by 
Pratt but had an independent foundation, no matter how weak or strong, 
in the already established body of astronomical knowledge. Similarly in 
psychology: However vague and uncertain Freud’s original hypotheses 
regarding the repressed or unconscious parts of the mind may have been, 
they were not circular in the sense of “ad hoc”. He was guided by analogies 
of the conscious and pre-conscious and was able to unify through his 
hypothesis a great number of previously unrelated facts, such as certain 
types of forgetting, slips and lapses, dreams, hysterical and neurotic symp- 
toms, etc. A methodologically similar situation prevails also in psycho- 
physiology. 

To summarize: A scientific explanation is free from objectionable cir- 
cularity or “ad hoc” character if it helps connect hitherto unconnected 
specific facts (“low-grade” explanation) or laws (“high-grade” explana- 
tion). While the deductive part of the hypothetico-deductive procedure 
may be said to be “tautological” or analytic (in the sense in which the 
classical syllogism is valid only if a denial of the conclusion strictly implies 
a denial of at least one of the premises): but it is not circular (in the sense 
that the conclusion is logically equivalent with one of the premises or that 
the conclusion itself is the sole basis of the inductive probability of the 
hypothetical premise). 

1 C. C. Pratt, The Logic of Modern Psychology, The Macmillan Co., New York, 
1939, pp. 147 ff. 
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I 

There is an old rule, formulated long ago in scholastic philosophy, that 
warns us against confusing the “post hoc” and the “propter hoc.” This 
means that from the fact that an event E happened after another event C 
we must not infer that E happened “because of” C In other words, the rule 
maintains that the meaning of the proposition “E follows C” is entirely dif- 
ferent from the meaning of the proposition “E is the effect of the cause C.” 
But what is the difference between the two meanings^ This question, it 
seems to me, is the philosophical problem of Causality. 

I call it philosophical, because it is a question of meaning only, not of 
truth. It deals with the signification of the word “propter” or “because of”; 
we have to know what these words signify in order to understand the mere 
meaning of the principle of causality; the question whether this principle 
(if we can discover any meaning in it) is true or false would be a scientific 
problem, i.e., it could be decided only by observation and experience. 

Our rule seems to presuppose that we are already acquainted with the 
signification of the words post and propter , for if we were not, there would 
be no possibility of ever applying the rule to any particular case. At best 
it would yield us an information of an entirely negative nature: it would tell 
us that the causal relation is not merely the relation of temporal succession, 
but something more; yet it would not give the slightest hint as to the 
positive essence of the causal relation. 

Now there is no doubt that we do apply the rule continually and that 
it is a perfectly good and sound rule which people ought to follow even 
much more frequently than they do. If we take a certain medicine and 
get well after it, it would be very rash to assert that the medicine was the 
cause of our getting well. Or if we try to discover the causes of the de- 
pression, we know we are looking for much more than merely for events 
which preceded the depression. It is evident, therefore, that we actually 
are in possession of some kind of criterion which enables us to distinguish 

* Reprinted by kind permission of Mrs. Schlick and the editors from University of 
California Publications in Philosophy, 15, 1932. 
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between events that merely follow each other and events that cause each 
other; for we do make this distinction every day, and we make it with a 
sufEcient accuracy to have nearly all our behavior guided by it. 

We simply have to observe how this distinction is actually made in order 
to find out the meaning of the concept of causality as it is used in our 
daily experience. This simple proceeding will surely not be difficult, and 
yet it is the general method — and I am convinced the only method — of 
philosophy: it discovers the meaning of propositions by finding out just 
how they are verified, i.e., how their truth or falsity is tested. 

This is what I propose to do with propositions in which the concept 
of causality is used. I shall certainly not propose any “theory of causality’’; 
I believe there can be no such thing. There are no theories and hypotheses 
in philosophy; hypotheses are the material out of which the sciences are 
constructed, and I believe that philosophy is something different from the 
sciences. 

How, then, do we verify the statement that the taking of some medicine 
was not only the antecedent but also the cause of the recovery of the 
patient.^ 

At a first glance there seem to be two different ways of such a verification 
(remember, we do not ask how it should be done, but how it is really 
done in practice): 

I. We try the medicine many times and perhaps on many different 
patients. If we find that in every single case a person suffering from a par- 
ticular complaint is cured, we shall say: the recovery after the use of the 
medicine was not a mere chance^ but was caused by it. In other words: if 
the event E always occurs after the event C has occurred before, if C never 
occurs without being followed by E, then we do not hesitate to call C 
the cause and E the effect. It is important to notice that we do this whether 
we are able to “explain” the cure or not; there are cases in which we just 
know that a medicine is good without knowing how it works. 

This is a fact; and I should like to express it, as it has often been expressed 
by thinkers of the positivist school, by saying that the difference between 
a mere temporal sequence and a causal sequence is the regularity, the 
uniformity of the latter. If C is regularly followed by E, then C is the 
cause of E; if E only “happens” to follow C now and then, the sequence 
is called a mere chance. And since (as we just saw) the observation of the 
regularity was, in this case, the only thing that was done, it was necessarily 
the only reason for speaking of cause and effect, it was the sufficient reason. 
The word cause, as used in everyday life, implies nothing but regularity of 
sequence, because nothing else is used to verify the propositions in which 
it occurs. 

I am sure the reader must feel very much disappointed to have me repeat 
these old “positivistic” statements which have been discussed and, some 
believe, refuted so many times. I appeal to his patience and hope he will 
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presently see the import of these remarks for the higher aspects of the 
problem of causality as they are presented by recent science. 

Metaphysicians will, of course, find fault with our representation of the 
facts. Although they will admit, I think, that in the above example the 
verification consisted entirely in the observation of uniformity and nothing 
else, they will probably maintain that even the most unprejudiced observer 
never thinks that the regularity of sequence constitutes the whole of 
causality, but regards it only as a sign or as the consequence of something 
else, of some ‘^real connection” or some peculiar “intimacy” between 
cause and efifect, or by whatever name he may call the unobservable “tie” 
which he believes to be present in causation. 

I do not deny that this may be so, but I answer: we are not concerned 
with what any observer thinks or says; our investigation of meaning is 
concerned only with what he does and can show us. Speaking, thinking, 
believing implies interpretation; we must not discuss interpretations or the 
results of philosophical analysis, we have to do with verification only, which 
is always an act or an activity. With regard to meaning we have to be 
pragmatists, whatever we may be with regard to the conception of truth. 
If the existence of that mysterious “tie” is verified only by the observation 
of regular sequence, then this regularity will be all the meaning the word 
“tie” actually has, and no thinking, believing, or speaking can add anything 
to it. 

Perhaps the best known objection against the identification of causality 
and regularity is the remark that nothing is more regular than the succession 
of day and night, and yet we do not call the one the cause of the other. 
But this is simply accounted for by the fact that “day” and “night” are 
really not names for “events” at all in the sense in which this word is used 
in science. And as soon as we analyze day and night into the series of 
natural events for which these names stand, we find that the sequence of 
those events must be regarded as a very good example of “causal connec- 
tion.” 

The real difficulties involved in the notion of uniformity are of a different 
nature and much more serious. We said that E was called the effect of a 
cause C, if in many cases it was observed to follow C each time without 
exception. Should we not ask: how many times? A physician who has tried 
a medicine in six cases and has seen the patient get better six times may feel 
pretty confident that his remedy was the cause of the recovery of his 
patients (provided, of course, that in his former experience they did not 
get well without the medicine), but undoubtedly it is possible that in all 
future cases the remedy will fail to have the desired result; and then we 
shall say: those first six times were nothing but a chance, the word “chance” 
meaning simply the negation of causality. If instead of six times the experi- 
ment were repeated successfully a hundred times, surely everybody would 
believe in the beneficial effect of the medicine; nevertheless it must be ad- 
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mitted that the future may bring exceptions and destroy the regularity. 
A hundred will be considered better than six, but evidently no number will 
be considered absolutely satisfactory; for if in one single case only C were 
not followed by E, one would feel no longer justified to call C the cause of 
E, and for all \ve know such a crucial case might always occur in the future. 

So this is the state of affairs: the proposition '‘C is the cause of E'’ seemed 
to mean nothing but ‘‘C is always followed by E”; but this latter proposition 
can unfortunately never be verified on account of the unfortunate “always” 
it contains. Verification would be possible only if a finite number is sub- 
stituted for “always,” but no finite number is satisfactory, because it does 
not exclude the possibility of exceptions. 

This difficulty has been pointed out about as many times as the problem 
of induction has been discussed, and the conclusion has usually been that 
causality cannot be explained as meaning simply uniformity, but that it 
must mean something else. Perhaps so. But we must insist: it can mean 
something else only if there is a way of verifying causal judgments different 
from the one we have described. What shall we do if no such way is dis- 
covered? 

We can do nothing but stick to the facts with absolute frankness. Since 
the meaning of a proposition lies entirely in its verification, it will have 
meaning only in so far as it is verified.^ And if the verification is never 
considered complete and final, if we never declare a certain C to be the 
cause of a certain E without reserving the right of revocation (and this, it 
is important to notice, not on account of any incorrect observation or 
similar “mistake”), then we shall have to admit that we simply have no 
clear concept of causality. Where there is no definite verification, there 
can be no definite meaning. The function of the word “cause” will be 
vague. A sentence containing this word may serve a very good purpose 
in the practice of everyday life as well as of science, but it will have no 
theoretical meaning. 

There is a very curious way in which the difficulty hidden in the word 
“always” is sometimes apparently overcome. It consists in saying: if it 
cannot be verified that E decays follow^s C, it can also never be falsified, 
for the cases in which it does not seem to be the case can be explained as 
mere appearances, and so our belief in the causal relation between C and E 
can never be proved to be false. A physician, for instance, who has had 
complete success with a cure in ninety-nine cases but finds it to fail in the 
hundredth case, will by no means give up his belief that his treatment has 
been the “cause” of the ninety-nine recoveries, but will explain that in the 
negative case there must have been a circumstance which intervened and 
prevented the effect. And we shall very likely accept this explanation as 
very natural, just as we would not blame a medicine for not making a 

^ [Editor’s note: This seems to be a slip. Schlick mnst have intended to say “verifi- 
able”.] ^ 
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patient well, if five minutes after taking it he were killed by an automobile 
accident. Theoretically, and in a very crude symbolism, we might say 
that in the negative case the cause is not any more C at all, but C C', 
where C is the intervening circumstance, and C + C' does not have the 
effect E, which C alone would have had. This statement must, of course, 
be capable of being verified by really observing C; if we were to admit 
unobservable C’s we could consider any event to be the cause of any other 
event by merely assuming the existence of convenient C’s, and then surely 
our judgments about causal relations would lose all meaning. There are 
certain philosophers, those who advocate the doctrine of ‘‘conventional- 
ism,” who believe that this is really the nature of all our causal judgments; 
in their opinion all these judgments — ^which would include all laws of 
nature — have no real meaning, they do not say anything about the world, 
but only indicate the way in which we select, or even arbitrarily invent, 
events in order to make them fit into a preconceived scheme, which we 
have decided to use as our most convenient means of describing nature. 
Among famous scientists the astronomer A. S. Eddington may be mentioned 
as holding similar views. 

We must note here that the interpretation of negative cases by means 
of disturbing influences — intervening C’s — does not offer any criterion of 
causality other than uniformity of sequence; on the contrary, it saves 
causality only by substituting a hidden regularity for an apparent irregu- 
larity. 

The regularity may at first be hidden, but it must be discoverable, if we 
are not to fall into the snares of conventionalism; that is, we must be able 
to find a C such that C and C together will always be followed by an E' 
which is different from E. And if there should be cases in which C + C' is 
not followed by E', we have to find a new event C", and so on. Evidently 
it would be a great advantage and would help to elucidate special cases 
of causality, if there wxre a way of making sure that no further C’s could 
possibly intervene. There would be no hope of doing this, if any event in 
the world could eventually play the role of the C' for which we are looking. 
But if these events were restricted in a certain way so that it would be 
possible to examine all of them, then we would know that no other disturb- 
ing element could come into question, and verification would become more 
satisfactory. 

Now it has usually been assumed by science that the possible causes were 
indeed very definitely restricted. In looking for the cause of a given event 
E it was thought that we could exclude all events happening lo7ig before 
E, and all events happening at a great distance from E (events occurring 
after E had, of course, been already ruled out by pre-scientific thinking). 
Assuming these conditions in their most rigorous and consistent form one 
arrived at the idea that no event could be regarded as the proper cause of 
E unless it occurred in the immediate spatial and temporal vicinity of E. 
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So the causal relation between two events C and E was thought to imply 
their contiguity in space and time. Action-at-a-distance (temporal as well 
as spatial distance) was considered impossible. If this were so, one would 
have to look for the causes of any event only in its immediate neighborhood, 
there would indeed be no time and no room for any other event to interfere. 
It is irrelevant that this view was supported by a 'priori arguments such as 
“an event can act only at the place where it occurs, and nowhere else”; 
nevertheless such arguments show that one believed one could understand 
the causal relation better if there was contiguity; if cause and effect were 
separated from each other, their relation appeared to be more mysterious. 
This brings us to the consideration of the second way in which the existence 
of a causal relation seems to be established (the first one being observation 
of uniformity of sequence). 

2. Supposing there were a case in which we believed we really and com- 
pletely “understood” the working of a certain treatment or medicine in the 
human body: in such a case we should not have to wait for any repetition 
of the sequence treatment-recovery in order to assert a causal relation be- 
tween these two events; we could assert it even before it occurred a single 
time, because our “understanding” of this particular causation would imply 
our conviction that the first event would entail the second one, or, as it is 
often put, C would necessarily be followed by E. If a surgeon amputates 
a man’s leg, he will know beforehand that the man will be one-legged 
afterwards. Nobody thinks that we must wait for a long series of experi- 
ences in order to know that amputation results in the loss of a limb. We 
feel we “understand” the whole process and therefore know its result with- 
out having experienced it. 

So there seems to be a second way of verifying a causal judgment inde- 
pendent of observation of regularity: it consists in simply pointing to the 
“understanding” of the particular causal relation. And those who believe 
in this second way will immediately add that it is the only real way, the 
only legitimate method, and that our first criterion — uniformity of oc- 
currence — was nothing but an untrustworthy symptom, which might be 
good enough for an empiristic scientist, but could never satisfy the phi- 
losopher. 

But let us examine what exactly is meant by “understanding” as the word 
is used here. 

It is usually supposed to be a matter of “pure reason.” Now, the only 
sense I can find for this term is the purely logical, which would mean the 
same as the purely deductive, the merely analytical. And there is indeed 
a purely logical element in the case we have just been examining. That 
amputation of a leg causes a man to be one-legged is an identical inference; 
it is, like all logical inferences, a mere tautology. But it is easy to see, un- 
fortunately, that this has nothing to do with causation. The causal con- 
nection is hidden in the word “amputation.” We usually believe we 
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understand this connection, because we think we comprehend the process, 
say, of a saw cutting through a bone: the hard particles of the steel are in 
immediate contact with the soft particles of the bone, and the latter some- 
how must give way to the former. Here again we have contiguity in space 
and time, which appears to flatter our imagination, but apart from that we 
have again nothing but a sequence of events which we have often observed 
to happen in a similar way and which we therefore expect to happen again. 
For aught we know we might some day come across a bone that would 
resist any saw and that no human power would be able to cut in two. 

So we see that, at least in our example, we were led to think we under- 
stood or comprehended the causal nexus: partly by a misinterpretation of 
the way in which logical inference entered into our thought, and partly by 
analyzing the causal process into a spatial and temporal continuity of events. 
This means that our second criterion is really only a hidden application of 
the first one; it is not different, and consequently not any better. 

The examination of any other example leads to the same result. What, 
for instance, is the difference between a case in which we understand that 
a certain medicine must have a certain effect, and another case in which we 
just know by experience that it does have that effect? It is evidently this: 
in the second case we observe only two events, the application of the drug 
and, after a reasonable lapse of time, the recovery of the patient; in the first 
case we know how the gap between cause and effect is filled by an unbroken 
chain of events which are contiguous in space and time. The drug, e.g., 
is injected into the veins, we know it comes into immediate contact with 
the blood particles, we know that these will then undergo a certain chemical 
change, they will travel through the body, they will come into contact 
with a certain organ, this organ will be changed in a particular way, and 
so on. In this way we infer that in the end the patient rnust be healed, ij all 
the other events follow each other in the way we have assumed. And how 
do we know that they do follow each other so? All we know is that in 
former experiences in the laboratory this has always been the regular 
course of things. 

From all this we must draw the negative conclusion that it is impossible — 
at least in so far as the judgments of everyday life and of qualitative science 
are concerned — to find any meaning for the word causation, except that 
it implies regularity of sequence. And this is rather vague, because there 
is no rule as to how many instances have to be observed in order to justify 
our speaking of regularity. 

But the two chief things we can learn from the foregoing considerations 
seem to me to be these: 

I. The “understanding” of a causal relation is not a process of logical 
reasoning; what is called causal necessity is absolutely different from logical 
necessity (which is nothing but identity). But at the same time we see why 
former philosophers so frequently made the mistake of confusing the two 
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and believing that the effect could be logically inferred from the cause. 
The only serious philosopher of our present time who still believes that 
there must be some kind of identity of cause and effect and therefore be- 
lieves the relation between them to be in some way rational or logical, is 
(so far as I know) E. Meyerson. He tries to prove this historically by 
analyzing the statements of famous philosophers and scientists; but the 
psychological explanation of his view lies in the fact that he started as a 
chemist, who is used to thinking in terms of identical substances, whereas 
the physicist, who goes more deeply into the explanation of nature, has to 
think in terms of events. 

2, We learn that the causal relation between two separate events is 
actually explained or understood when we can conceive the two as being 
connected by a chain of intermediate events. If some of these are still 
separated, we have to look for new events between them, and so on, until 
all the gaps are filled out and the chain has become perfectly continuous 
in space and time. But evidently nx>e can go no further, and it would be 
nonsense to expect more of us. If we look for the causal link that links two 
events together, we cannot find anything but another event (or perhaps 
several). Whatever can be observed and shown in the causal chain will 
be the links, but it would be nonsense to look for the linkage. 

This shows that we are perfectly right when we think of cause and 
effect as connected by a causal chain, but that we are perfectly wrong 
when we think that this chain could consist of anything but events, that 
it could be a kind of mysterious tie called “causality.” The conception of 
such a “tie,” which is really not a concept but a mere word, is due to a 
faulty process of thinking that is very common in the history of philosophy: 
the continuation of a thought beyond its logical limit; we transcend the 
region in which a word makes sense and necessarily find ourselves in the 
region of nonsense. After the scientist has successfully filled up all the gaps 
in his causal chains by continually interpolating new events, the philosopher 
wants to go on with this pleasant game after all the gaps are filled. So he 
invents a kind of glue and assures us that in reality it is only his glue that 
holds the events together at all. But we can never find the glue; there is no 
room for it, as the world is already completely filled by events which leave 
no chinks between them. Even in our times there are some philosophers who 
say that we directly experience causation, e.g., in the act of volition, or 
even in the feeling of muscular effort. But whatever such feelings of willing 
or of effort may be, they are certainly events in the world; they can be 
glued to other events, but they cannot be the glue. ' 

All this has of course been seen very clearly by Hume when he said that 
it was impossible to discover any “impression” for the idea of causal nexus. 
Only we can express this even more strongly by saying that we are already 
committing a kind of nonsense when we try to look for such an impression. 
At this point we find complete agreement between Hume and Kant. Kant 
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applauded Hume for seeing that when we speak of causation we cannot 
possibly mean a sort of tie which connects the events or establishes a kind 
of intimacy between them, and he conceived causality as something en- 
tirely different, namely as a Principle of Order. He believed that the human 
mind imposed a certain order on the events of its experience, and that 
causality was one of the principles according to which this was done. And 
according to him, the human mind did this because it could not help doing 
it; the Principle was simply part of its metaphysical nature. 

Although we must of course reject the latter part of Kant’s view, we 
can most heartily consent to his opinion that if causality is anything at all 
it can be nothing but a Principle of Order. 

II 

It is the object of science to discover Order in the world. This is done 
by finding and formulating Laws of Nature. So there must be a relationship 
between causality and the laws of nature, and it is easy to see what it is. 
The principle of causality seems to assert that every definite cause will 
have a definite effect, and a law of nature tells us, what will be the particular 
event that belongs to a given cause as its effect. So the principle of causality 
itself is not a law but can be regarded as the statement that all events in 
nature are subject to laws. And this must not be interpreted as if a law of 
nature were something imposed upon reality, compelling nature to behave 
in a certain way, just as a civic law would force a certain behavior upon 
the citizens. Laws of nature do not prescribe a certain order to the world, 
but simply describe the order of the world; they do not command what 
must happen, but simply formulate w^hat does happen. The “necessity” 
which we attribute to them must not be misunderstood as a kind of com- 
pulsion (this term w^ould imply the possibility of “obedience” and “dis- 
obedience”), but it means only that there is no exception to the laws, that 
they hold in all cases. 

From what I said a moment ago we might expect all laws of nature to 
have the form: “the cause so-and-so has the effect so-and-so”; but if we 
look at the actual formulations in science we do not find a single law of 
this form, wherever the expression is perfectly precise, as is the case in 
theoretical physics. What we do find there is always a mathematical equa- 
tion. The vague notions of cause and effect have been replaced by the 
more precise concept of mathematical function. Cause and effect are both 
names for events, and one of the reasons why it seems impossible to use 
them with the necessary scientific precision lies in the fact that it is im- 
possible to isolate events. If I drop my pencil on the table, this would be 
considered as one event in everyday language; but think of the innumerable 
facts it involves: the motions of all the molecules of my fingers, of the 
table, of the surrounding air! It would be hopeless to give a complete de- 
scription of such an “event,” and still more impossible to find its complete 
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cause; we know that, for instance, the position of the moon would somehow 
enter into the cause, as the presence of the moon contributes to the gravita- 
tional field in which the pencil is falling. 

So science does not speak of causes and effects, but of functional rela- 
tions between measurable quantities; it starts with measurement of quanti- 
ties rather than with description of occurrences. And it seems to be the 
essence of every law of nature that it states the way in which the values 
of some quantities measured at certain places and times depend on the values 
of some other quantities measured at certain other places and times. 

This introduction of mathematical functions is an enormous advantage, 
but we must not believe that all our difficulties in interpreting causality can 
be overcome by simply abandoning the use of the terms cause and effect. 

In the first place it must be remembered that the scientific conception of 
nature as a system of functional relations is a sort of idealized scheme which 
acquires physical meaning only by being applied or attached to reality; it 
is referred to reality only by observation, of course; and every observation 
is an observation of an event (such as the change of color of a liquid in a 
chemical experiment or the motion of the mercury in a thermometer), 
which will be regarded as isolated and as causally connected with other 
events (e.g., certain manipulations of the observer). In this way the old 
concepts which have been eliminated from the system of science seem to 
reappear when we examine the actual experiences on which science is 
based. It is true that a careful analysis would show that this is not a very 
serious predicament in itself, and it is also true that the difficulties con- 
nected with the isolation of events can be minimized by careful experi- 
mental arrangements; but the recent development of physics has shown 
that there is a definite limit to this isolation, and the consequences of this 
fact are serious. 

In the second place, we must not rejoice too much in the replacement of 
the concept of causality by the concept of law, before we are quite sure 
that we know exactly what we mean by the word lav). Is it really a satisfac- 
tory explanation to say (as we did a little while ago) that a law of nature is 
a function between measured quantities? I think it is not sufficient. In order 
to show this let us consider a special form of law which corresponds to the 
ideas of classical physics (but our arguments would remain true in a more 
general case). 

Let us suppose that there is no “action-at-a-distance,” so that the occur- 
rence of any event at a given point of space and at a given time would 
depend only on what happened immediately before and in the immediate 
vicinity of that point. The laws describing such a kind of dependence would 
be expressed by differential equations. Now consider a physical system 
within a closed surface, the happenings in which were completely gov- 
erned by these laws; then it seemed possible for classical physics to give 
a perfectly precise expression of the Principle of Causality for such a sys- 
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tern. It used to be given by the following statement: “The state of the 
system (i.e., the totality of the events within our surface) at any time t is 
completely determined by its state at some other time to and by all the events 
which happen on the closed boundary during the whole time-interval 
t — ^0.” (If nothing were happening at the boundary — ^i.e., if we had a 
completely isolated system — or if there were no boundary — which would 
be the case if our system were the whole universe, as Laplace considered it 
in his famous formula — then the same statement could be made more simple 
by saying that the state of the system at any particular time determines its 
states at all other times.) This is, of course, a formulation of determinism. 

We must analyze very carefully what can be meant by this statement. 
The clue must evidently be found in the word “determine,” which is used 
here. The word indicates a certain relation between two states of the sys- 
tem: one which determines and one which is determined. This is, of course, 
nothing but our causal relation, and we see that the word determination 
has taken the place of the word causation. This does not seem to be a great 
advantage; but let us see how the scientist uses the word determination — 
then we shall find out what he means by it. When he says that the state E 
at the time t is determined by the state C at the time he means that his 
differential equations (his Laws) enable him to calculate E, if C and the 
boundary conditions are known to him. Determination therefore means 
Possibility of Calculation, and nothing else. 

It does not mean that C in some magic way produces E. And yet we can 
now understand how the idea of production comes in and what justification 
can be given for it. “To produce” literally means to bring forth; and in a 
very definite sense the calculation does “bring out” if not E, at least the 
complete description of E, i.e., the values of all the physical quantities which 
are characteristic of E. From the logical point of view a mathematical com- 
putation is a process of analysis which can bring out only what is already 
contained in the presuppositions; and in fact, the description of the initial 
state C (and of the boundary conditions) together with the Laws do logi- 
cally contain the description of all the succeeding states E, in the same 
sense in which all the terms of a series may be said to be contained in the 
law of the series together with its first term. 

Here again it might seem as if the causal relation were in some way re- 
duced to a sort of logical inherence of the effect in the cause, and as if a 
logical interpretation of “production” were found; but a moment’s thought 
shows the futility of such an interpretation. For calculation can only show 
what will occur if certain laws are valid, but it can never show that they 
are valid. In other words: the logical equivalence does not hold between 
cause and effect, or in fact between anything in reality, but it holds only 
between the two propositions: (i) State C has been observed and certain 
states E will follow; and (2) State C has been observed and certain laws 
L are valid. The meaning of these two propositions is identical (if the proper 
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substitutions are made for E and L), and the calculation is nothing but the 
analytic method of transforming one into the other. Mathematical analysis 
teaches us how to express a sequence of events by means of a Law, if there 
is a certain order in nature; the principle of causality asserts that there is 
order in nature. These are two entirely different and independent things. 
Logical necessity and “production” belong to calculus, causality belongs 
to real nature. 

We see again that laws of nature must not be thought of as supernatural 
powers forcing nature into a certain behavior and thereby “producing” the 
effects of given causes, but simply as abbreviated expressions of the order 
in which events do follow each other. 

Before we return to our result that determination means nothing but pos- 
sibility of calculation, and before we analyze the sense in which the word 
“possibility” is to be understood here, let us remark in passing how an old 
purely philosophical problem can be disposed of by a simple application 
of our result; I mean the problem of “logical determinism.” This “problem” 
deals with the relationship between logical principles and reality. Aristotle 
believed (and there are even modern logicians who follow him in this) that 
the Principle of the Excluded Middle could not be applied to future events 
unless we assume the truth of Determinism. For let us suppose that our 
universe were indeterministic; then the proposition “The United States of 
Europe will be founded in the year 1950” could be neither true nor false 
today. For it would be true only if the occurrence of that event were al- 
ready determined today; and it would be false only if the non-occurrence 
of the event were determined today. Both cases are in contradiction with 
our presupposition of indeterminism; therefore either determinism is true, 
or the Principle of the Excluded Middle is not valid for propositions con- 
cerning the future. 

From our point of view we can easily see why this argument is wrong. 
It rests on the false assumption that the word “determined” denotes a 
property of events in themselves, while it really means nothing but “cal- 
culable” (which is the same as “capable of being predicted”). Indetermin- 
ism does not assert that the proposition “the event E will take place in 
1950” is not true or false today, but it asserts only that the truth or falsity 
of that proposition cannot be inferred (predicted) from present and past 
events. It says only that there is no law which will enable us to calculate 
the future if the present is known. Indeterminism, in other words, asserts 
that there are no means of knowing now whether a proposition about the 
future is true or false — it can be verified only in the future; but this in no 
way contradicts the Principle of the Excluded Middle, which says that the 
proposition is either true or false. So our interpretation of causal determina- 
tion allows us to see that the logical principles are really independent of 
matter or fact (such as the truth of determinism or indeterminism in the 
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world), as of course they must be, since they are nothing but rules of 
symbolism and do not make any statements whatever about the world. 

Before we go on, just one remark about another “philosophical problem,” 
the question of “teleology” or “finality” as opposed to causality. Several 
philosophical writers have tried to give a meaning to these terms by saying 
that by teleology is meant the determination of a present event by future 
events; and they believe that there are certain cases in nature, especially in 
the realm of animate beings, where the determination goes in the direction 
from future to past, while in the case of causality (which they believe to 
prevail in inanimate nature) it goes the other way. Regardless of other 
arguments that may be brought forward against such a view, we can see 
immediately that it is untenable. After we have learned from science what 
the word determination really stands for, we know that this distinction 
between teleological and causal determination breaks down. For if a later 
event E is determined by an earlier event C, then E can be calculated from 
C by means of certain mathematical functions; but if this is possible, then 
these very same functions will always enable us to calculate C when E 
is known (excepting very special cases of many-valued functions which are 
of no practical significance), and so we shall have to say that C is also de- 
termined by E. So causality and teleology would not be different at all; 
it makes no difference whether we say “the past determines the future” or 
“the future determines the past.” It is really a great advantage of scientific 
language, which speaks in terms of functions rather than in terms of 
causes, that it treats the causal relation as symmetrical, while in everyday 
life it is usually thought to be asymmetrical. This has long been acknowl- 
edged, and the attempts of some writers, like H. Reichenbach, to introduce 
an asymmetry into the scientific expression of causal relations seem to me 
to have failed. 

We now return to our analysis of the concept of determination. We 
found it to mean “possibility of calculation”; and from what we have seen 
thus far it seems that possibility of calculation implied nothing but the 
existence of some mathematical functions which connect the values of the 
quantities that describe different states of a physical system at different 
times. But here we strike a serious difficulty. It is this: whatever the suc- 
ceeding states of a physical system may be — after we have observed them it 
is airways possible to find functions connecting them in such a way that if 
one of those states is given, all the rest of them can be computed by means 
of those functions. The mathematician assures us that he has no difficulty 
in constructing analytical functions which with any desired degree of 
approximation wdll represent any succeeding states of the system, however 
chaotic it may be. This proves that we cannot identify Law with func- 
tional relations; for if any sequence of events can be described by functions, 
then the possibility of such a description cannot be used to distinguish an 
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orderly or causal sequence from a chaotic or non-causal one. The principle 
of causality would always be true: whatever happened, it would be a mere 
tautology which says nothing about nature. 

We conclude that “possibility of calculation” cannot simply mean pos- 
sibility of description by functions; something more is needed. It is usually 
thought that what is needed is some kind of specification of the functions, 
so that laws of nature must be defined by functions possessing some special 
property. 

The first property which presents itself here is simplicity. Many writers 
hold that the difference between a causal chain of events and a non-causal 
one is this, that the former can be described by simple function, the latter 
only by complicated ones. I do not doubt for a moment that all the laws we 
know, and probably even all the laws we shall ever know, do comply with 
this criterion, which I usually call the aesthetic criterion, because simplicity 
seems to be an aesthetic rather than a scientific concept. Nevertheless, it is 
entirely unsatisfactory from the logical point of view, and this for two 
reasons. The first one is that we cannot give a strict definition that will 
enable us to distinguish between simple and complicated functions; I sup- 
pose the latter ones are those that can be handled successfully only by a 
very skilful mathematician — but evidently no such definition could have 
the necessary objectivity and clarity. The second reason is that we can 
easily imagine circumstances in which nobody would refuse to regard even 
the most complicated function as a perfectly good law of nature. This 
would be the case if all the predictions made by the complicated formula 
were found to be true, and no simpler function of equal efficiency could 
be discovered. For these reasons the logician must dismiss the criterion of 
simplicity as inadequate. 

Another criterion of causality that might be chosen consists in postulating 
that the functional relations describing the flow of events must not contain 
the space and time coordinates in an explicit form. This sounds rather 
technical, but it is nothing but the mathematical formulation of the prin- 
ciple: Same cause, same effect. It means that if under certain circumstances 
at a particular place and time a certain sequence of events is observed, then 
a similar sequence of events will be observed if similar circumstances occur 
at some other place and some other time. This postulate has been adopted 
by such a great authority as Maxwell, and it may perhaps be regarded as 
a special form of the simplicity principle, as the absence of explicit space 
and time values could be considered as a particular kind of simplicity of 
the functions. The postulate is fulfilled if space and time enter only as the 
independent variables of differential equations, and this is true in our 
present-day physics. 

Now again I certainly expect that all laws of nature will actually conform 
to Maxwell’s criterion just as well as to the general criterion of simplicity 
(if they did not it would mean that we should have to change our views con- 
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cerning the nature of space and time considerably) — none the less it re- 
mains theoretically possible that a future physics might have to introduce 
formulae which contain space and time in an explicit form, so that the 
same cause would never have the same effect, but the effect would also de- 
pend, in a definite way, e,g., on the date, and would be different tomorrow, 
or next month, or next year. 

However improbable this may seem to be — the philosopher has to take 
into account all possibilities, no matter how remote they are; he must 
never tie himself down to the particular state of science at this time, which 
is always only one of many possible states; his realm is the field of possibil- 
ities, because it is the realm of all meaningful propositions. In our case he 
must ask himself: would we regard the universe as non-causal or chaotic, 
if it did not conform to Maxwell’s criterion? And the answer is: by no 
means! If we knew formulae which we could use just as successfully for 
the description of that strange universe as we use our present scientific 
formulae to describe the actual world, we should have to say that both 
worlds were completely orderly. This brings us to the essential point, at 
last: we have to see how the formulae are actually used. 

Instead of inventing definitions of laWy which always prove more or 
less artificial, we must direct our attention to the way in which the scientist 
really tests a formula in each particular case and tries to verify whether or 
not it represents the law for which he is looking. He first constructs a 
function by connecting all the observed data, and he will certainly try to 
construct it so that it obeys Maxwell’s criterion as well as that of sim- 
plicity — but he is not content with this. His success in finding a function of 
this nature is not a sufficient, and not even a necessary, reason for him to 
be convinced that the Law is found. He will proceed to apply it to nenj) 
data, which have not been used for the construction of his formula. If 
observation shows that the function fits the new data he wfill triumph and 
believe that it expresses the real law. He will believe it; he will never be ■ 
absolutely sure, because new data may come up in the future which will 
not fit into the formula. But, of course, his faith will grow with the number 
of verifications. The mathematician can always construct an analytic for- 
mula that will cover all the observed data, but he can never guarantee that 
it will also fit future data which he does not know yet and which nature 
will furnish after having been asked to do so by the skilful experiments and 
observations of the scientist. 

Now at last we know what is meant by the “possibility of calculation” 
which we found to be the essence of causality or “determination.” It 
does not mean possibility of finding a function with particular mathematical 
properties, but it means possibility of applying a function with a?2y prop- 
erties to such data (or “events” or “states of a physical system”) as have not 
been used for its construction. The technical term for this procedure is 
“extrapolation,” and so we can now say that in science causality stands for 
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possibility of extrapolation. From the way in which we introduce the 
term “possibility” it is clear that it implies correspondence with observation 
or (which is saying the same thing) with reality: when we say that it is 
possible to extrapolate from a physical formula we mean that the extrapo- 
lated values will correspond to the values which are really observed. This 
process of computing values which are confirmed by future experience 
is usually called prediction, and so we may say quite simply: a Law is a 
formula which allows us to make true predictions. 

The criterion of causality is successful prediction. That is all we can 
say. It is not much more than what we said in the beginning, after analyzing 
causality in everyday life, where we ended by speaking of regularity of 
sequences. Regularity of occurrence in the ordinary sense is just a particular 
case in which the method of prediction is especially easy to grasp. Our 
former difficulty in understanding causality was that we were unable to 
say when a causal judgment should be considered definitely verified, and 
therefore could give no definite meaning to it. This difficulty has not been 
overcome by our analysis of scientific law. Even in science there is no way 
of ever establishing a law as absolutely valid and thereby proving the 
existence of causation in any particular case. We can never be sure that 
all predictions from a law will come true. Although in practice a small num- 
ber of successful predictions will suffice to cause a very strong belief in a 
law, and sometimes even one single verification will be regarded as suf- 
ficient: from the strictly logical point of view all our formulae will always 
remain hypotheses, theoretically it will always remain possible to say that 
the verifications were just “chance.” 

There is no room to discuss the logical consequences of this situation ^ 
and we must turn to the most recent development of science m order to 
see whether it agrees with the results of our analysis. Does it support the 
view that the only criterion, and therefore the only meaning, of causality 
is successful prediction? 

It is gratifying to state that the recent discussions of causality in connec- 
tion with the quantum theory afford a very striking confirmation of our 
view. As is well known, the quantum theory in its present form asserts that 
a strictly deterministic description of nature is impossible; in other words, 
that physics has to abandon the Principle of Causality, 

What does physics mean when it thus denies causality? In order to find 
this out we need only examine the specific reasons which are given for this 
denial. 

If causality were defined by simplicity of mathematical functions, as 
was done by the aesthetic criterion, then its denial would mean that it is 
impossible to describe nature by simple functions. Does science assert this? 

^ This is done in the author’s article “Die Kausalitat in der gegenwartigen Physik”, 
published in Die Naturmssenschaften, 1931, Heft 7 [also published in bescmmelte 
Aupaetze], where a more complete analysis of the whole problem is given. 
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Does it despair of causality because the formulae it has to use are too com- 
plicated^ Certainly not! Therefore its rejection of determinism is not 
guided by the aesthetic criterion. 

If causality were essentially defined by Maxwell’s criterion, i.e., by the 
principle that the describing functions must not contain space and time 
coordinates in an explicit form (which, as we saw it, is equivalent to the 
rule ‘'same cause, same effect”), then denial of determinism would mean: 
it is impossible to describe nature by equations in which space and time 
do not occur explicitly. And is this the great revelation made by the 
quantum theory? By no means! Therefore violation of Maxwell’s criterion 
is not the reason why determinism is rejected. 

What is the real reason? None other but that it is found impossible to 
predict phenomena with perfect accuracy. Within certain well-defined 
limits it is impossible to construct functions that can be used for extrapola- 
tion. This is the essential consequence of Heisenberg’s famous Uncertainty 
Principle, and it proves that the physicist in his actual proceeding has 
adopted just that view of causality which we have been advocating. 

It is true that the formulation given by most physicists seems to be a little 
different. They usually insist on the impossibility, not of prediction of 
future states, but of complete description of the present state of a physical 
system. But an easy analysis shows that this must be interpreted as involving 
incapacity of extrapolation. For the sake of simplicity we may assume 
that a description of a system would be complete if it included the positions 
of all the electric particles composing the system at the present moment, 
and the velocities of all these particles at the same moment. But what is 
“velocity”? What does it mean in actual experience when we assert that a 
certain particle moves with a certain velocity? It means nothing but that 
the particle w^hich at one moment has been observed at a definite particular 
place will, after a definite short interval of time, be observed at another 
definite place. Thus assigning a certain velocity to a particle at a given 
moment means predicting its position at a given future moment. Theo- 
retically, the Principle of Indeterminacy does not make it impossible to 
observe two succeeding positions of a particle in a short interval of time 
and assign to it a velocity equal to the ratio of the distance and the time 
interval, but in this way we have described only the past behavior of the 
particle — or, I should rather say, its observed behavior. As soon as we try 
to use this value of velocity for an extrapolation in order to get a future 
position of the particle, the Uncertainty Principle steps in to tell us that 
our attempt is in vain; our value of velocity is no good for such a prediction, 
our own observation will have changed the velocity in an unknown way, 
therefore the particle will probably not be found in the predicted place, 
and there is no possibility of knowing where it could be found. 

In this way the concept of velocity is connected with prediction, and 
only because there is no predictability here, does the ordinary procedure 



532 PROBLEMS OF DESCRIPTION IN EMPIRICAL SCIENCES 

of science (which is implied by the words Law and Causation) become 
inapplicable. 

Perhaps it is not unnecessary to remind the reader that these conse- 
quences of the Uncertainty Principle become practically serious only 
when we are concerned with very small particles whose position we try 
to describe with unlimited accuracy. If we are content to determine the 
position with a certain approximation we shall be able to predict future 
positions with a probability the exact amount of which is stated by Heisen- 
berg’s formula. And if we have to do with larger particles, such as mole- 
cules for instance, not to speak of rifle bullets or billiard balls, the 
approximation and the probability reach such enormous amounts that the 
certainty of our predictions becomes incomparably greater than the ac- 
curacy of our most perfect observations. 

This is very fortunate from the practical point of view, for it means that 
for all ordinary purposes of science and everyday life the deterministic 
attitude not only remains justified but is the only one compatible with our 
knowledge of nature. If it were otherwise, if Planck’s constant h, which in 
a way measures the uncertainty of our predictions, were more than io®° 
times greater than it actually is, then the Principle of Indeterminacy would 
make our lives very difficult, because hardly anything could ever be planned 
ahead. If human beings could exist at all in a world of so much disorder, 
they would have to give up many pursuits, such as medicine, engineering, 
and they would have to give up morality. For there can be no morals with- 
out responsibility, and there could be no responsibility if human actions 
were simply random events in the world. (Lack of determination means 
pure chance, randomness; the alternative “either determination or chance” 
is a logical one, there is no escape from it, no third possibility.) A serious 
amount of indeterminism would be nothing to rejoice about, it would mean 
fatal disorder. Such considerations make us wonder why metaphysicians 
so often thought it necessary to defend indeterminism for ethical or re- 
ligious reasons; they have been misled by a strange confusion concerning 
the terms necessity and law, freedom and determinism. But we are not 
concerned with this here. 

The situation is a little different in the case of those philosophical writers 
and philosophizing scientists who have derived great satisfaction from the 
recent development of science because the indeterminism to which it leads 
is a physical indeterminism. They rejoice in the incomplete determination 
of nature by physical laws because it seems to leave room for Mind in the 
universe. If there are little gaps in physical causation, why should they not 
be filled by the activity of mental factors, such as thoughts or feelings, 
which would in this way have some influence on the course of events? 

If this view were logically sound it would mean that the happenings in 
the physical world which modern physics leaves partly indetermined could 
be made deterministic again by the introduction of mental events (either 
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partly, if only some of the gaps were supposed to be filled, or wholly, if 
mental factors were believed to be at work everywhere). Reduced to 
sober scientific language this would mean that the psychologist could make 
exact predictions in cases w^here the physicist must fail; if, e.g., the laws of 
physics could not tell him where a certain electron was going, he would 
still be able to predict the future position of this electron by consulting 
certain psychological laws. 

I admit that there might be some intellectual satisfaction in this restora- 
tion, or partial restoration, of determinism; but I fail to see why the meta- 
physician should welcome it as satisfying his deepest desires. It is only 
through some secret additions and misinterpretations that this view could 
seem so valuable to him. But in reality I am convinced that the whole view 
is logically unsound. To regard physical and mental events as two different 
entities which between themselves determine the course of the universe 
in the described manner seems to me to be a particularly shallow and crude 
attempt to deal with the so-called Psycho-physical Problem, and to rest on 
a very naive and uncritical use of the terms “physical” and “mental.” A 
view that succeeds in finding a place for Mind in the universe only with the 
utmost difficulty and only after physics has discovered the principle of 
indeterminacy — such a view, I am sure, must be based on an analysis of 
the term “mind” which is fundamentally wrong. The true analysis of the 
terms “physical” and “mental” (with which we are not concerned here) 
will show that they cannot be used in this dualistic way without severe 
violation of the rules of philosophical grammar, and that the understanding 
of the real meaning of these terms has nothing to do with any particular 
theory of physics and is quite independent of any present doctrines and of 
the progress of science. 

No metaphysical conclusion can be drawn from the discoveries of recent 
science — as indeed such conclusions cannot be drawn from anything. 
Science, as the pursuit of truth, can and must stimulate philosophy, as the 
pursuit of meaning, but one of these can never be the explanation of the 
other. 

We found that recent science confirmed the view that causality must 
be understood as meaning “possibility of extrapolation,” because we found 
that this was exactly the sense in which the word is used in quantum 
physics. But, of course, our view and our analysis in no way presuppose 
the truth of the present state of quantum physics. If future science should 
abandon the principle of indeterminacy and should return to a deterministic 
interpretation of nature, our result would not be affected. For determinism 
could be restored only by showing that the laws of nature did not set any 
finite limit to the accuracy of our predictions. This would mean that we 
should have no more reason definitely to lose confidence in the applicability 
of our extrapolations, and it would presuppose just that view of causality 
which I have been trying to explain here. 



Mechanical and Teleological Causation * 

C. A. MACE 


The term “conation” has been employed by psychologists not only with 
reference to a certain type of experience, but also with reference to a cer- 
tain type of process, viz., what is described as a conative process. Those who 
attach importance to the concept of conation do in general hold that a 
conative process is invariably associated with conative experience, but if this 
is so it must, I think, be defended on empirical grounds, the one does not 
entail the other. That this is so becomes clearer if it be agreed that what 
psychologists commonly mean by a conative process is identical with what 
philosophers more usually describe as a teleological process. The latter term 
belongs to a philosophical tradition, the former to a psychological tradition. 

At first sight it might appear that a conative or teleological process might 
be defined in the manner in which Dr. Broad defines a teleological system.^ 
That is, we might define it as any process which brings into existence, or 
terminates in, a “teleological system,” or more generally in a “teleological 
state of affairs.” The latter would be defined by the two requirements speci- 
fied by Dr. Broad, viz., (i) the state of affairs must have the characteristics 
which might have been expected if it had been arranged by some intelligent 
being to fulfil a purpose he had in mind, and (ii) further examination re- 
veals additional features in this state of affairs in accord with this hypothesis. 
Such a definition does not, of course, imply that the state of affairs does in 
fact realize an actual purpose, but that it has certain features which would 
be present in a state of affairs which did in fact realize a purpose. 

A definition of this kind, however, is difficult to apply without letting 
in cases which one wishes to exclude. Given a meteorological system in- 
volving a distribution of rainfall which encourages certain plants and tends 
to destroy others, this system would have precisely the features which 
might be expected if it had been designed by a being who preferred the 
existence of the former to that of the latter. And if there be any class of 
plants which are, in fact, favoured by the distribution of rainfall in the 
world and another class that is adversely affected, there is no doubt that 
further investigation would reveal facts which accord with the hypothesis. 

* Excerpted and reprinted with the kind permission of the author and the editors of 
the Proceedings of the Aristotelian Society from the article with the above title in 
Aristotelian Society, Supplementary Volume 14, for 1935. 

^Tke Mind and its Place in NaturCj p. 82. 
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The difSculty, in general terms, is that given any state of affairs or miy 
system it is possible to conceive some purpose with which the existence of 
that system or state of affairs would accord. Even a completely chaotic 
world — one that precluded the possibility of a scientific account of its 
structure — would conform to the conditions, since this kind of world 
would admirably fulfil the purpose of a creator who wished to bewilder 
his creatures and to check the growth of an immoderate intellectual con- 
ceit. Are there not, by the way, theologians who hold that this is in fact the 
case.^ 

Perhaps the difficulty could be met by the specification of further con- 
ditions, but I prefer not to define a teleological process by reference to a 
teleological system, but to define the system by reference to the process. 
Thus we might say that a teleological system is one that is constructed by a 
teleological process (usually also for use in a teleological process) . Whether 
organisms are covered by this definition as well as artificial machines re- 
quires special discussion, but they, too, can be defined by reference to such 
processes, and in a manner which indicates their important differences 
from artificial machines. An organism is a system some of the activities of 
which are teleological processes, whilst the activities of a machine never 
are. This, of course, puts the whole burden on the definition of a teleological 
process. This type of process is, I think, to be defined by reference to its 
form. 

Consider a sequence of actions of the kind which has been very persist- 
ently studied by psychologists who have concerned themselves with animal 
behaviour. The case of Thorndike’s cat is a classical example. A hungry 
cat is placed within a cage from which it can escape by clawing in a suitable 
manner at a ring suspended in the cage and connected with the latch of the 
door. The cat engages in a variety of apparently random movements of 
locomotion, clawing and biting at the bars of the cage and so forth until, 
in the course of these movements, it happens, more or less by chance, to 
perform the operation which effects its release. If the cat is returned to the 
cage this procedure is repeated. But with continued repetitions of the situa- 
tion it is found that there is a progressive decrease in the time required for 
the cat to effect its escape. This is due to the fact that movements which, in 
fact, do not contribute to its release, recur less frequently and movements 
which do contribute to release occur with increasing frequency or earlier 
in the series. This general tendency has been observed in an immense variety 
of cases, and in this manner even complicated chains of action may be 
learned. 

In a sequence of this kind there are three features of interest: 

(i) It is evoked by a negative condition E' and is such that the introduc- 
tion of a contrasting condition, E, at any time in the sequence would termi- 
nate the process in question. 

(ii) It is such that (so far as E may be present in varying degrees) any 
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action which increases the degree of E tends to be continued or repeated, 
whilst any action which decreases the degree of E tends to be discontinued. 

(iii) It is such that with repetition of the process constituent actions which 
favour E tend to be stabilized whilst actions which are adverse to E tend to 
be eliminated, with the result that the process as a whole approximates to a 
form in which it consists of a set of component actions performed in a 
certain order which (a) performed in that order are sufficient to produce 
E and (b) are such that the omission of any action would prevent the oc- 
currence of E. 

Any train of actions conforming to this description would, I think, be 
commonly described as a conative or teleological process. The definition 
makes no claim to economy or elegance, and some qualifications and amend- 
ments might be necessary to cover special cases, but I trust that it is suf- 
ficiently near the mark to indicate the sort of process with which I am 
concerned. Certain observations may serve to correct some of the defects 
in its description. 

In the first place, I think it would be generally agreed that the definition 
really does apply to something, and that what it applies to is a train of 
activity of a peculiar and distinctive kind. 

Secondly, and this is a point I wish to emphasize, the definition does not 
directly entail the presence of consciousness. It is theoretically possible that 
a purely physical process might conform to the description. 

Nevertheless, I am tempted to believe that this, in point of fact, is the 
kind of process which Prof. Stout ^ in his discussion of active tendencies 
chiefly has in mind. At least, if I am permitted to interpret his statements 
as referring to a process of this kind, I find so much more in his doctrine 
which I can understand and with which I can agree. 

Prof. Stout speaks of an active tendency as finding expression in a process 
which exhibits a characteristic unity, and of this as a kind of unity which 
varies in degree. He suggests that a tendency of this kind does not admit 
of analysis in terms of anything that could be expressed solely in hypo- 
thetical statements. In our awareness of it we apprehend its intrinsic nature 
in a manner which is similar to our awareness of colours and sounds. We 
apprehend in it, further, something which is akin in nature to our own 
experience of striving. These statements so far as they apply to the kind of 
active tendency exhibited by a conative tendency, as I have defined it, are 
all statements with which I feel strongly inclined to agree. 

My difficulty with Prof, Stout’s references to the unity of processes 
expressive of active tendencies is that such processes seem to me to have 
more than one kind of unity. They have the kind of unity which is ex- 
pressed by saying that they do not consist of “loose and separate events,” 
but there is a different and further kind of unity implied in speaking of the 

2 Aristotelian Society ^ Supplementary Volume 14, 1935, pp. 46 ff,; see also G. F. Scout, 
Mind and Matter. 
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peculiar unity exhibited by an active tendency “in its development in the 
direction of its own fulfilment.” This kind of unity, in part at least, consists 
in that which I have endeavoured to define as characteristic of processes 
initiated by an E' and terminated by an E. This unity certainly varies in 
degree, and its several degrees are represented by the successive forms as- 
sumed in the transition from the initial relatively random form to the 
final more systematic form of the process. 

Moreover, whilst such processes can be defined in a manner which does 
not entail the presence of mind, it is, I am prepared to believe, highly 
probable that they occur only where mind is operative. I confess I do 
not see at all clearly how this can be established, but I am fairly satisfied 
that the presence of the form in question in any process constitutes the 
principal criterion on the basis of which we do, in fact, attribute experiences 
to the lower animals and to persons other than ourselves. One fact to which 
I attach significance is that both in the final and in the initial forms of the 
process, when the behaviour in question is our own, we find a curiously 
detailed correspondence between the features observed in the behaviour 
itself and certain features in the experience as introspectively cognized. To E 
there corresponds an object of appetition, and to E' an object of aversion, 
and in the final form of the process the successive actions constitute an 
Ci, e2, eg . . . etc., of which it could be said that they are precisely the 
means which an intelligent being might select in order to obtain what he 
desired. It is in this sense that we may say that even an instinctive behaviour 
cycle is carried through as if it were the expression of a design. And al- 
though the prior history of this cycle shows that it has not in fact been 
designed, this prior history does encourage us to believe that it is at all 
stages of its development the expression of (short range) pre-cognition and 
desire. It shares a similarity of form with various kinds of conative experi- 
ence less developed than the explicit volitional act. 

Let it be granted, then, that some arguments can be adduced in support 
of the hypothesis that mind is present whenever a chain of activity is ob- 
served which assumes a teleological form; what would follow? This would 
afford an extremely important consideration in any attempt to ascertain the 
range of incidence of mind in Nature, and would almost certainly commit 
us to the admission of its operation in many places where biologists, at least, 
are extremely loth to ascribe it. And, for my own part, I am quite prepared 
to believe that on this issue Prof. Stout is right. 

This admission commits me to a substantial measure of agreement with 
his thesis, but two substantial differences remain: 

(i) I do not find the required criterion present in the behaviour of 
stretched bows and of springs which are tending to unbend. If the plain man 
is tempted on the basis of his own motor experiences to ascribe conation to 
the counter-forces with which he has to deal he is, I think, able to correct 
this first impression by the patent absence in the behaviour of material 
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things of the most important features of teleological form. The unity of an 
active tendency, it has been agreed, varies in degree; but the range of varia- 
tion, I would suggest, is completely covered within the limits provided by 
the commonly accepted phenomena of life. The limits of life are the limits 
of teleological form. 

(ii) It would follow that the facts with which Prof. Stout is concerned 
can be invoked in explanation of causal process only in the special case 
in which a causal sequence assumes the teleological form. It throws no light 
on causality in general. On the contrary, some simpler notion of causality 
is already presupposed in the very definition of teleological form. A teleo- 
logical sequence is a more or less economical arrangement of causes in a 
manner which secures the realization of an end. 

I propose to devote the final section of this paper to a brief discussion of 
what I take to be the relation between these two types of processes — the 
merely mechanical and the teleological. 

I have already suggested that a causal sequence assumes what may fairly 
be described as a teleological character whenever a sequence of events 
occurs which satisfies certain conditions, viz.: (i) that for the sequence in 
question there is a possible state of affairs, E, such that its introduction at 
any stage terminates the process; (ii) that phases which promote E are 
repeated or continued whilst those that are adverse to E are discontinued; 
(iii) that with repetition the process approximates to a form in which 
every phase is relevant to the production of E. In this final state the process 
as a whole has a character which is often (though, I think, very mislead- 
ingly) expressed by saying that the end determines the means. All that can 
properly be meant by this statement is that had the E been other than what 
it was, the sequence e^, eg, Cg, &c., would have been different. This, I think, 
no one would wish to question. 

It will, perhaps, sufficiently elucidate the view I wish to defend if I con- 
clude with two observations as to the relations between mechanical and 
teleological causal process in the senses in which these terms have been em- 
ployed. 

In the first place, it is obvious that on this view mechanical and teleological 
causation are not to be conceived as alternative or opposed processes. On 
the contrary, to assert that a process exhibits teleological causation entails 
that the end in question and each of the intervening phases of the process 
are mechanically determined. In the contemplation of vital and mental 
processes there are, then, two complementary types of ‘‘explanation.” We 
can “explain” it in teleological terms. These are not, in such a case, opposed 
explanations, but two distinct senses of the word “explain.” Of this, per- 
haps a crude example may suffice. A train runs regularly from London 
to Edinburgh. The fact can be explained, and completely explained, in the 
relevant sense of “explain” by reference to the structure and mode of action 
of locomotives and the disposition of lines and points on the way. But 
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precisely the same fact is ‘‘explained” by the consideration that people 
frequently wish to travel from one place to the other. Although it is com- 
mon and, in general, legitimate to express the teleological explanation in 
terms of conscious desires, it is equally possible and frequently important 
to express the explanation in behaviouristic terms. The definition of a teleo- 
logical process here adopted was expressly designed with this intention. 

There is, moreover, in principle no overwhelming difficulty in accounting 
for the fact that “mechanical” sequences admit of organization in teleologi- 
cal form. On this point I suspect that there is no divergence between the 
opinion here expressed and the doctrines of Prof. Stout. I believe that he 
also would hold that the mechanist is right in holding that it must be 
possible to give a “mechanical” account of vital processes and wrong only 
in supposing that it is not possible and desirable also to give a teleological 
account of these processes. 

This leads to my second observation. Although I wish to hold that when- 
ever we can give a teleological explanation of a process we must also be 
able to give a mechanistic explanation, I do not see any reason to suppose 
that the converse is true. I admit that it is possible that every mechanical 
causal sequence is either some part of a larger sequence which is charac- 
terized by teleological form or is part of a sequence which in the course 
of its repetition tends, in the way characteristic of the kind of processes I 
have considered, to approximate to the final teleological form. Possibly 
this is part of the doctrine which Prof. Stout wishes to maintain. If so, I 
cannot see any way in which this belief can be refuted, but, for my own 
part, I see no reason to suppose that it is true. 



Explanation, Mechanism, and Teleology * 

C. J. DUCASSE 


In a recent article in this Journal (VoL XXI, No. 25), Dr. E. R. Guthrie 
considers Purpose and Mechanism as categories of explanation in psychol- 
ogy, his general conclusion being that teleological explanation is not so 
intrinsically despicable, after all, as it is often thought to be. The present 
writer is in thorough agreement with that conclusion, but it seems to him 
that Dr. Guthrie’s distinction between mechanism and teleology is much 
too loose to be satisfactory, and that he classes as explanations many things 
which have no title to that name. It is obviously highly desirable to define 
explanation, purposiveness, and explanation in terms of purpose with pre- 
cision, for otherwise clear and firm conclusions can not possibly be reached. 
The present paper attempts such definitions briefly. 

First, with regard to the logical nature of Explanation. Dr. Guthrie 
characterizes explanation as the “assigning a fact or an event to a category 
of some sort.” Thus, “the apple falls . . . because every pair of physical 
objects will, under similar circumstances, approach each other. The dog 
seeks food because all living creatures do* this.” And he quite rightly, al- 
though I believe with undue resignation, points out that these cases are, 
logically, exactly parallel to the classical horrible example, according to 
which the fact that a man who has taken opium, sleeps, is “explained” by 
saying that men who have taken opium always do. But the correct con- 
clusion to be drawn from this parallelism is, I submit, that since admittedly 
nothing whatever is explained in the latter case, neither is anything ex- 
plained at all in the former, and therefore that explanation can not be 
defined as the “assigning the event to be explained to a class of similar 
events.” 

Explanation essentially consists in the offering of a hypothesis of fact, 
standing to the fact to be explained as case of antecedent to case of conse- 
quent of some already knoum law of connection (laws of bare conjunction 
statistically obtained, will not do). Thus, the hypothesis that the tree was 
shaken does explain the fact that an apple fell, under the general rule, already 
experimentally ascertained, that when an apple tree is shaken, ripe apples 
fall. We may, of course, go on and ask for an explanation of the other fact 

* Reprinted by kind permission of the author and the editors from The Journal of 
Philosophy, 23, 1926. 
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that they always fall then. And one can doubtless be given, but it will con- 
sist, once more, in the mention of something from which, under some 
already known law, the fact that apples do fall then, follows. Charles Peirce,^ 
with great insight, pointed out something which seems never to have been 
adequately noticed before, and to have been largely forgotten since, namely 
that inferences are not of two sorts only, but of three sorts. From Rule and 
Case to Result (Deduction), from Case and Result to Rule (Induction), 
and from Rule and Result to Case. Peirce very unfortunately called this 
third sort of inference “Hypothesis,” while hypothesis in fact means the 
making of any sort of a conjecture. The word which exactly designates 
this third sort of inference in common usage, from which there is no 
occasion to depart, is Diagnosis^ or inference from Circumstantial Evidence. 
Now, when the Rule under which a diagnosis is made is a law of connection 
(causal or logical), the diagnosis explains the observed fact from which it 
started. But (and Peirce did not perceive this) when the Rule is a law of 
bare conjunction^ a merely statistical uniformity, the diagnosis does not 
explain. Thus, from the observation that an animal has cloven hoofs one 
frames, diagnostically, the hypothesis that it ruminates, under the statistical 
law that all ruminants have cloven hoofs. But that diagnosis, whether cor- 
rect or not, does not in the least explain the cloven hoofs; it merely predicts 
them under the law. 

My second point concerns certain cases referred to by Dr. Guthrie as 
cases of purposiveness, which, it seems to me, have no a priori title to that 
name, e.g., in particular those which he borrows from Haldane — “physio- 
logical states of equilibrium whose disturbance causes their own reestablish- 
ment.” One can not help wondering why the predictions on the basis of 
known normal causal sequences mentioned by Dr. Guthrie in the last 
paragraph on p. 676 are referred to by him as predictions “in terms of 
purpose.” The only excuse for it would seem to be the perfectly gratuitous 
labeling of the effect an “end result.” When the water level in a tank 
equipped with a ball float is lowered by the withdrawal of water, that dis- 
turbance causes the ball to fall and to open the intake pipe, and thus the 
disturbance itself causes the reestablishment of the original water level.^ 
The process is automatic, but none the less purely mechanical, for autom- 
atism is one thing and purposiveness another. And the fact that, in the 
similar case of the maintenance of the proportion of blood salts to blood 
volume, we do not know the mechanism, does not warrant the conclusion 
that purpose is involved, but only the conclusion that we do not know what 
the explanation is (which the details of the mechanism would constitute). 
Prediction is one thing, and explanation of the predictability another thing. 

Popular Science Monthly, Aug., 1878, “Deduction, Induction and Hypothesis”. 
Johns Hopkins Studies in Logic, “A Theoty of Probable Inference”. 

2 Stevenson Smith, “Regulation in Behavior”, The Journal of Philosophy, ii, pp. 320- 
326. 
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Moreover, it is not strictly correct to say, as Haldane apparently does, that 
the maintenance of the proportion is predictable. What can be said is, that 
either somehow the proportion will be maintained, or else the animal will 
sicken or die— which, as Dr. Guthrie notes, many have done. Of course, 
that an animal is nov) healthy, enables us to infer (predict) that, in spite 
of the ingestion of water, the proportion was somehow maintained— 
also, obviously, that somehow he escaped his enemies, etc. — but not that 
these various necessary conditions of life and health were provided by some 
intelligence purposing that it should live and be healthy. Again, that the 
soldiers in a hospital ward were all wounded in “non-vital organs'’ was 
not, as a pious man thought, evidence of the purpose and mercy of God — 
unless perhaps none of the soldiers shot were to be found in the graveyard! 
The phenomenon of maintenance of an equilibrium, whether physical or 
physiological, is, like every other phenomenon, dependent upon the joint 
presence of various conditions, but is not on that account any more pur- 
posive than the rest. If we label it an “end” or “end result,” rather than 
an “effect,” it is only because we then miport into it our own interest in it 
and our desire that it occur, but not because we fi72d a purpose objectively 
and intrinsically present in it as a necessary part of its description. In all 
cases of this sort, what we have as the law under which we infer, is a law 
of the type “Only if X, F/’ instead of one of the type “If X, F,” i.e., a law 
informing us of that in the absence of which F does not occur, instead of 
one informing us of that in the presence of which F does occur. And 
obviously, when the law is of the “Only if X, F” type, prediction is from 
the truth of the consequent to that of the antecedent, or from the falsity 
of the antecedent to that of the consequent. 

But, in such cases, how about explanatio7%? It is here, truly, that the 
methodological Devil puts forth his strongest and most subtle temptation, 
against which nothing but the most careful analysis will avail. The situation 
is this: Explanation, as we have seen, consists in the supposition of some- 
thing that would have been sufficient to the existence of the observed fact 
under a given known law. This being so, no explanation is possible under 
a law of the ^^Only if X, F” type (e.g., Only if moisture is present will a 
plant live); for since the observed fact is here X (e.g., moisture is present), 
the factuality of X could under this type of law be explained, if at all, only 
by the hypothesis of the factuality of F (e.g., that the plant will live). But 
the relation oiY to X under a law of this type is not “sufficient to,” but the 
very different one of contingent upon,^^ Therefore the hypothesis that 
F will be a fact cannot explain the factuality of X, How, indeed, could a 
fact that has not yet occurred explain, i.e., be a possible cause of, a fact 
that has already occurred^ And it is here that the teleological temptation 
comes in: Obviously, whispers the Devil, only if an intelligence aware of 
the contingency of the second upon the first, and desiring the occurrence of 
the second, is thereby moved to bring about the first! 
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That is, in truth, a hypothesis explanatory of the occurrence of X, and 
it is a teleological one. And I do not mean to say that such an explanation 
is not, in some cases, a perfectly good and proper one and the only correct 
one. My only concern is to point out that it is even then not vohat nvas 
asked for, i.e., it is not an explanation of the occurrence of X under the law 
that “Only if X occurs, does Y occur.” It is an explanation of X under 
another law, viz., the law that “If an agent believes that Y is contingent 
upon X and desires Y, then that agent is likely to do X”; and this is still a 
law of the “If” type, which is the only type under which explanations are 
possible. It is also, of course, the only sort of explanation of X in which the 
dependence of F on X enters, although it enters in it 720 t as something true, 
but only as something believed. But then we may well ask, if all that is 
wanted is an explanation of X, why insist on dragging Y into it at any cost? 
Why not, in the absence of evidence of the existence of an agent and his 
purpose, frame an explanation of X under some other law known, e.g., 
under the law that “If W, X” by the hypothesis that W occurred? The 
teleological explanation is certainly not forced on us a priori by the situa- 
tion. It must compete with possible mechanical explanations, e.g., an evolu- 
tionary one, and the choice between them is to be made on precisely the 
usual grounds of choice between rival explanations, viz., relative antecedent 
probability, relative simplicity, etc. 

The analysis of the distinction between purpose and mechanism has al- 
ready been adumbrated in the above. To be able properly to speak of an act 
(or event) as purposive, it is neither necessary nor sufficient that the act be 
such that unless it occurs some specified result will not occur. What is 
essential, on the other hand, is that the following elements be present, or 
be supposed, by the speaker, to be present: 

1. Belief by the performer of the act in a law (of either type), e.g., 
that If X occurs, Y occurs. 

2. Desire by the performer that Y shall occur. 

3. Causation by that desire and that belief jointly, of the performance 
of X. 

It follows from this definition of purposiveness that only the acts of en- 
tities capable of belief and desire, are capable of being purposive, and there- 
fore that the occurrences of “inanimate nature” can not be spoken of as 
purposive without contradiction, unless belief and desire be injected into 
nature, e.g., as often has been done, by viewing its occurrences as acts 
of God. And the disrepute into which teleological explanations have fallen 
is doubtless due to their having been so frequently thus put forth in cases 
where the existence of the agent appealed to and of his beliefs and desires, 
was not already known, but invented outright and purely ad hoc^ this 
obviously constituting explanation of the ignotum, per ignotius. But when 
antecedent evidence for their existence is present (e.g., when the hypo- 
thetical agent is a human being), a teleological explanation is methodologi- 
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cally quite respectable, although, like any other, it may in a given case not 
happen to be the correct one. 

It is interesting and quite important to note that it makes no essential 
difference to the definition of a purposive act given above, whether the 
words “behef” and “desire” which occur in it, be interpreted in terms of 
consciousness, or purely in terms of neurons and nerve currents. The 
essential point is, that unless it be true that belief and desire (no matter in 
what terms described), are present, there is no purposiveness. If belief and 
desire are given a description m terms of purely neural mechanisms, then 
what we have to say is that unless just these particular types of neural 
mechanisms are involved, the act performed can not be spoken of as pur- 
posive, while if they are involved it must be so spoken of. And there is 
usually little dispute between the behaviorists and their opponents as to 
whether, in any given case, belief and desire are present; the dispute is as to 
how they shall be described. By way of illustration, we may take two 
examples used by Dr. Stevenson Smith {loc. cit,, p. 324) as cases of what he 
calls “positive regulation.” When a squirrel stores away food, I take it that 
neither behavorists nor their opponents would assert that the squirrel be- 
lieves that if he stores nuts he will not starve next winter, nor that he, at 
the time, desires not to starve next winter. Then, if that is not asserted, the 
squirrel’s act may be “positive regulation,” but it is not a purposive act. 
On the other hand, when a prospector digs for gold, behaviorists and their 
opponents alike would grant that he believes that if he digs he will probably 
find gold, and that he desires to find some. If both these things are granted, 
then the prospector’s act may be “positive regulation,” but it is a purposive 
act all the same. 

So much for the definition of purposive acts. Now an explanation of a 
fact, e.g., the fall of an apple, can be said to be teleological, or in terms of 
purpose, when the hypothetical cause offered as explanation (e.g., that a 
boy shook the tree) is regarded not as a “blind” occurrence, but as a 
“purposive” act, i.e., as being the effect in an agent of his desire for the fact 
(the fall of the apple) and of his belief that the act (shaking the tree) would 
cause the fact. Obviously that is sometimes the exact history of the occur- 
rence of the fall of an apple, and in every such case none but a teleological 
explanation will be correct, and therefore no other can ever replace it. This 
remains so, as already stated, even if “belief” and “desire” are themselves 
capable of being described as special kinds of mechanisms. Mechanism and 
teleology are therefore not logically incompatible. 
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Some of the Main Problems of Ethics * 


C. D. BROAD 


Ethics, in the sense in which that word is used by philosophers, may be 
described as the theoretical treatment of moral phenomena. 1 use the phrase 
“moral phenomena” to cover all those facts and only those in describing 
which we have to use such words as “ought,” “right and wrong,” “good 
and evil,” or any others which are merely verbal translations of these. 

Moral phenomena fall into three distinct, though closely interconnected 
groups, viz., Moral Judgment, Moral Emotion, and Moral V^olition. Sup- 
pose that I know or believe that I ought to keep a promise, though it might 
be more convenient to break it; that it is wrong to inflict useless pain on 
an innocent person, though it might be pleasant to score off him in public; 
that love is a good emotion and jealousy an evil one; and so on. These bits 
of knowledge or belief are instances of Moral Judgments. Suppose that I 
believe myself to have behaved wrongly on a certain occasion and that I 
feel remorse or self'-disapproval, as distinct from mere fear of punishment 
or embarrassment at being found out, on that account. These feelings will 
be instances of Moral Emotion. Suppose, finally, that I have to decide be- 
tween two alternative courses of action, one of which I believe to be right y 
and the other of which is pleasanter in itself or more attractive in its prob- 
able consequences. In so far as I am influenced in my decision by the 
thought that one of them is right and that the others would be wrong, and 
by the desire to do what is right as such, this is an instance of Moral Volition. 

ANALYSIS OF MORAL JUDGMENTS 

The first and most fundamental problem of Ethics is about the nature of 
Moral Judgments and the concepts “ought,” “right,” “good,” etc., which 
are the most characteristic elements in them. Suppose I assert, deliberately 
and reflectively and not merely talking like a parrot, that on a certain 
occasion ought not to have broken a promise which he had made to B. 
Then, prima facie, the following things seem to be true: ( i ) That in utter- 
ing this sentence, which I will call a “moral sentence in the indicative mood, 

I am asserting an opbiion (correct or incorrect) which I hold, and arn not 
merely expressing an emotion which I feel. (2) That the opinion which I 

* Reprinted by kind permission of the author and the editors from Philosophy, 21, 
1946. 
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am asserting is not merely about my own feelings or wishes or beliefs. In 
saying that A ought to have kept his promise to F, I seem to be asserting 
about A and B and their relationship something which is no more about 
me and my attitude towards them than if I had asserted that A is BV second 
cousin. (3) That what I assert about A’^s breach of his promise to B, viz., 
that it was wrong and ought not to have happened, is something unique and 
peculiar, though perfectly familiar and intelligible to everyone. It cannot 
be expressed by any form of words which does not contain the words 
“right” or “ought” or some others which are obviously mere verbal transla- 
tions of them. 

Now all these priim facie appearances have been questioned on more or 
less plausible grounds by competent moral philosophers, and this has led 
to some of the most fundamental discussions in Ethics. I will now say some- 
thing of the various alternative views which have been held on these points. 

1. The I? 2 terjectio 72 al Analysis. The most radically sceptical view is that 
what appear to be moral judgments are not really judgmerits, i.e., assertions 
of knowledge or opinion, at all; but are merely expressions of a certain kind 
of emotion. It is alleged that, when a person utters such a sentence as, “This 
is wrong,” or “That is evil,” he is really only expressing a certain kind of 
anti-emotion towards this or that. It is true that he uses a form of sentence 
which inevitably suggests that he is asserting an opinion and not merely 
expressing an emotion. For the sentence is of the same grammatical form 
as if he had said “This is triangular,” which is certainly an assertion of 
opinion. But, it is alleged, the grammatical form is misleading in the case 
of moral sentences in the indicative. 

I propose to call this theory the Interjectional Analysis. On this view 
there are no moral judgments; there are only what might be called “os- 
tensible moral judgments.” Moral sentences in the indicative mood are 
really interjections, like “Hurrah!” or “Blast!”, masquerading as assertions 
of opinion. 

2. The Autobiographical A?2alysis. Suppose we reject the Interjectional 
Analysis. Suppose we hold that, when a person utters a moral sentence in 
the indicative, he really is making a moral judgment. Then the next most 
sceptical view is that what he is asserting is simply that he feels a certain 
kind of emotion, pro or anti, towards the subject which he pronounces to 
be right or wrong, good or evil. I shall call this the Autobiographical 
Analysis. 

It must be noticed that it could take two different forms, {a) It might be 
held that, when I judge that so-and-so is right, what I am asserting is simply 
that I here and now am feeling towards so-and-so a certain kind of pro- 
emotion. If so, my judgment is analogous to “This butter tastes nice” uttered 
by a person while eating that butter, {b) It might be held that what I am 
asserting is that I have a disposition to feel this kind of pro-emotion towards 
such persons or acts or situations as so-and-so. If so, my judgment is 



SOME OF THE MAIN PROBLEMS OF ETHICS 549 

analogous to “I like butter.” A person might truly say that he likes butter 
even if, on the occasion when he said so, he found the taste of butter re- 
pulsive because, e.g., he was feeling bilious. I shall call these two forms of 
the Autobiographical Analysis respectively the Occurrent and the Dis- 
positional form. 

It might be thought that there is no difference between the Inter] ectional 
Analysis and the Occurrent Form of the Autobiographical Analysis. This 
would be a mistake. There is a difference between merely expressing an 
emotion by means of an exclamation, e.g., ejaculating “Damn!” when one 
is annoyed at losing one’s collar-stud, and asserting that one is feeling such 
and such an emotion towards such and such an object, e.g., saying, “I am 
annoyed at finding that I have lost my collar-stud.” An animal, e.g., can 
express an emotion of anger by snarling, but it cannot make the judgment 
which a man would express by saying, “I am angry with so-and-so.” On the 
Inter] ectional Analysis to utter a moral sentence in the indicative is like 
expressing a feeling of annoyance with so-and-so by exclaiming, “Damn 
you!”; on the Occurrent Form of the Autobiographical Analysis it is like 
stating that one is feeling annoyed with so-and-so. 

3. The Statistical Analysis, Suppose next that both forms of the Auto- 
biographical Analysis are rejected also. It is still possible to suggest an 
analysis in terms of pro-emotion and anti-emotion. The suggestion would 
be that, when I judge that so-and-so is right, what I am asserting is that all 
or most men, or all or most members of some more restricted class, e.g., 
Englishmen or Etonians, have a disposition to feel a certain kind of pro- 
emotion towards persons or acts or situations like so-and-so. On this view 
moral judgments may be compared to such a judgment as “Jazz music is 
popular.” This might be truly asserted by a person even if he were himself 
indifferent to jazz music or heartily disliked it. I shall call this the Statistical 
Analysis, 

Before going further I want to make two remarks about the three alter- 
native kinds of analysis which I have been describing, (a) All three of them 
are stated in terms of certain emotions which a person may feel towards 
himself or towards another person or towards an action or a relationship. 
They may therefore all be described as Emotional-Reaction Theoiies, {b) 
The Inter] ectional Analysis and the two forms of Autobiographical Analy- 
sis agree with each other and differ from the Statistical Analysis in the 
following respect. The former may be described as intra-subjective. For, 
according to them, when a person utters a moral sentence in the indicative, 
what he is doing is either to express an emotion which he is feeling or to 
make an assertion to the effect that he is feeling a certain emotion or has a 
disposition to feel it. The Statistical Analysis, on the other hand, may be 
described as trans-subjective. For, according to it, when a person utters 
such a sentence he is asserting something about a whole class of persons 
which may or may not happen to include himself. 
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4. The Objective Analysis, Finally, let us suppose that all forms of Emo- 
tional Reaction Theory are rejected. Then we must hold that a person who 
makes a moral judgment is ascribing to its subject a certain property which 
w^ould belong to it even if no one had ever contemplated it or felt any kind 
of emotion towards it. On this view A^s judgment that B^s act of telling 
a lie on a certain occasion w^as wrong is comparable, in this respect at any 
rate, to a person’s judgment that the weather in Cambridge on a certain 
day was rainy. He may indeed have been influenced by his emotions to 
make this assertion; but what he asserts is not about the emotions of himself 
or anyone else towards the weather in Cambridge on that day. Let us call 
this the Objective Analysis of moral judgments. 

NATURALISTIC V. NON-NATURALISTIC THEORIES 

The question of analysis brings us to another question which is closely 
connected with it. Are moral predicates, such as right, ought and good, 
unique and peculiar; or can they be completely analysed and defined in 
terms of non-moral predicates^ Theories which answer this question in the 
affirmative are called naturalistic; those which answer it in the negative are 
called non-natiiralistic. The following would be typical examples of natu- 
ralistic theories. '‘Better conduct means conduct that comes later in the 
course of evolution and is more complex and unified than earlier conduct 
of the same kind.” "Right action means action which tends to promote the 
stability and increase the complexity of society.” “To say that a person 
ought to do so-and-so means that, if he does not, he will be punished either 
in this life by his fellow-men or in the next by God.” 

It should be noticed that, if any form of the Emotional Reaction analysis 
be true, the question is answered automatically in favour of naturalism. 
Ethics becomes a branch of psychology. Nevertheless, there would remain 
a somewhat similar question even for those theories. It would take the 
following form. “Is the emotion which we express, or assert ourselves to 
feel or to have a disposition to feel, or which we assert that most members 
of a certain class have a disposition to feel, when we utter a moral sentence 
in the indicative an emotion of a quite unique kind? Or is it just a com- 
bination of emotions, e.g. fear, love, hope, etc., each of which can occur 
in non-moral contexts?” 

If the Objective Analysis be correct, the question of Naturalism v. Non- 
naturalism remains quite open, and special arguments are needed to answer 
it. 

The importance of the question is this. If non-naturalism be true. Ethics 
is an autonomous science with an irreducibly peculiar subject-matter, 
though it will still have very intimate connexions with certain other sci- 
ences, such as psychology, sociology, etc. But, if Naturalism be true, 
Ethics is not an autonomous science; it is a department or an application 
of one or more of the natural or the historical sciences. Now the reduction 
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of a plurality to a unity is a source of intellectual satisfaction, and therefore 
philosophers have a strong motive for trying to produce a workable natu- 
ralistic theory. 

RIGHT-MAKING AND GOOD-MAKING CHARACTERISTICS 

We pass now to another very important problem. It may be introduced 
as follows. If a person says of anything that it is right or that it is wrong, 
it is always sensible to ask, “Why? What makes it right or makes it wrong, 
as the case may be?” The sort of answers that one’ expects to such questions 
are: “Because it will relieve pain,” “Because it is a breach of promise,” and 
so on. Similar remarks apply, mutatis mutandis^ to good and evil. If any- 
thing is said to be good or to be evil, it is always sensible to ask what makes 
it so. The sort of answers which one expects to get are: “Because it is an 
act of courage,” “Because it is a feeling of pleasure at another man’s mis- 
fortune,” and so on. 

We may generalize this as follows. Moral characteristics are always de- 
pendent upon certain other characteristics which can be described in purely 
neutral non-moral terms. Let us call those non-moral characteristics whose 
presence in anything confers rightness or wrongness on it right-makmg 
and mong’-making characteristics. And let us define good-making and 
bad-making characteristics in a similar way. 

We will begin with right-making and wrong-making characteristics. On 
the face of it there is a whole mass of these. E.g., being a breach of promise, 
being a deliberately misleading answer to a question, being an intentional 
infliction of needless pain, and dozens more, are characteristics which may 
plausibly be said to make an act wrong. 

Now an extremely important question is whether we can discover any 
kind of systematic unity among all these various right-making and wrong- 
making characteristics. Can we reduce them to a few fundamental ones? 
Can we perhaps reduce them all to a single fundamental one? Moral phi- 
losophers have naturally tried their hardest to do this, since it would plainly 
be tidier and more satisfactory to the intellect if it could be done. 

When we reflect on this problem we notice the following fact. At first 
one is inclined to say that every lie is as such wrong, that every breach of 
promise is as such wrong, and so on. But one soon finds that there are cases 
where this is not plausible; e.g., is it certain that a lie told to an invalid or a 
breach of promise to a child is wrong when the results of telling the truth 
or keeping the promise would be extremely bad for him? Again, there are 
cases where any possible action will, e.g,, be either a lie or a breach of 
promise. Suppose, e.g., that A has told me a secret on my promise not to 
reveal it, and that B afterwards asks me a question which I can neither 
answer truly nor refuse to answer at all without revealing the secret. Then 
whatever I may do in response to B^s question will be either a breach of my 
promise to ^ or a lie told to B. But we are not prepared to say that what- 
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ever I do in such a situation will be wrong. On the contrary, we should 
hold that in some cases it would be my duty to tell the truth to B and thus 
break my promise to A whilst in others it would be my duty to keep my 
promise to A and thus deceive B. 

For such reasons it is necessary to modify our notion of nght-rmking 
and wrong-making characteristics and to talk instead of right-tending and 
wrong-tending characteristics. An intentionally deceptive answer to a ques- 
tion tends as such to be wrong, and so too does a breach of promise. If an 
act were nothing but an answer to a question, it would be right if true and 
wrong if false. If an act were nothing but the keeping or the breaking of a 
promise, it would be right if it were the former and wrong if it were the 
latter. But, if an act is both a true answer to a question and a breach of a 
promise, we can say only that it tends to be right in the former respect and 
tends to be wrong in the latter. The right act in such circumstances will be 
the one that makes the best compromise between the various moral claims 
on the agent, after allowing due weight to the relative urgency of each 
claim. We might compare the claims which arise from various right-tending 
and wrong-tending characteristics to forces of various magnitudes and 
directions acting on a body at the same time. And we might compare what 
I will call the resultantly right course of action to the course which a body 
would pursue under the joint action of such forces. Looking at the situation 
from the point of view of the agent, we can say that each right-tending and 
wrong-tending characteristic imposes on him a component obligation of a 
certain degree of urgency; and that his resultant obligation is to make the 
best compromise that he can between his various component obligations. 

When we consider the various right-tending and wrong-tending char- 
acteristics we find that they can be divided into two great groups, which 
I will call teleological and ostensibly non-tele ologicaL 

1. One characteristic which tends to make an act right is that it will 
produce at least as good consequences as any alternative open to the agent 
in the circumstances. And one which tends to make it wrong is that it will 
produce less good or more evil consequences than some other act open 
to the agent. We can sum this up by saying that the property of being 
optimific is a very important right-tending characteristic. I call it teleo- 
logical because it refers to the goodness of the ends or consequences which 
the act brings about. 

2. Now there are also many characteristics which are certainly right- 
tending or wrong-tending but are not prima facie reducible to the property 
of being optimific. No doubt truth-telling and promise-keeping do in the 
end and on the whole lead to better consequences than lying and breach of 
promise. But most people do not feel that this is the reason why truth- 
telling and promise-keeping tend to be right. They feel that the mere fact 
of being asked a question or having made a promise imposes on one an 
urgent component obligation to answer truly or to perform what one has 
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promised, quite independently of whether the consequences will be good or 
bad. I therefore call these right-tending and wrong-tending characteristics 
ostensibly non-teleologicaL 

We have already seen that various ostensibly non-teleological right- 
making characteristics may lead to conflicting component obligations. It 
is also true that the ostensibly non-teleological obligation to tell the truth, 
e.g., may conflict with the teleological obligation to produce as much good 
and as little^evil as possible. Consider, e.g., the following as a case. A com- 
manding otticer knows that one of his subordinates, who has been killed, 
has displayed disgraceful cowardice. No one else knows this or will ever 
do so unless the officer divulges it. The dead man’s mother asks the officer 
leading questions about the circumstances of her son’s death. If he tells the 
truth the mother will be made miserable for life and no one will be a penny 
the better. If he tells a suitable lie the mother will be a penny better. If he 
tells a suitable lie the mother will retain her ideals and be made happy and 
no one will be a penny the worse. Here there seems to be a plain conflict 
between the teleological obligation to produce as much good and as little 
evil as possible and the ostensibly non-teleological obligation to answer 
questions truly. 

Ostensibly non-teleological obligations can be subdivided into two 
groups, which I will call non-‘distributive and distributive. Truth-telling is 
an example of the former. Distributive obligations are concerned with the 
right distribution of benefits and disadvantages. Suppose that I am the sole 
executor and trustee under the will of a certain rich man. He has made 
two wills. In the first he has distributed his property more or less equally 
among a number of needy and deserving persons and institutions. In the 
second he has left the whole of it to a worthless rich relative. I am the only 
person now alive who knows that the second will has been made, and I 
could safely destroy it and carry out the provisions of the first. It is obvious 
that by doing this I should produce more good and less evil than by divulg- 
ing the second will. Nevertheless I am under an extremely urgent ostensibly 
non-teleological obligation to distribute the property in accordance with 
the testator’s second will, whilst my purely teleological obligation would 
be to distribute it in accordance with the first. 

Now much the most important attempt which has been made to reduce 
all the many and various right-tending characteristics to a single one is the 
theory called Utilitarianism, According to this one’s only ultimate ob- 
ligation is teleological; the only ultimate reason why an act is right is that 
it IS optimific, and the only ultimate reason why any act is wrong is that it 
would produce less good or more evil consequences than some other act 
open to the agent in the circumstances. All ostensibly non-teleological ob- 
ligations, whether distributive or non-distributive, are secondary and 
derivative from the one teleological obligation to act optimifically. The 
only reason why there is a component obligation to keep promises, to an- 
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swer questions truly, and so on, is that on the whole such action will secure 
the best consequences in frequently recurring kinds of situation, such as 
having made a promise, being asked a question, etc. Suppose that a situation 
should occur in which, when all the remote, secondary, and collateral con- 
sequences as well as the immediate ones have been taken into account, the 
result of telling a lie or breaking a promise would be better than that of 
telling the truth or keeping the promise. Then it will be right to lie or to 
break one’s promise, and wrong to tell the truth or keep faith. 

It is plain that, if Utilitarianism can be made to cover the facts without 
distorting them, it has several advantages, (i) It gives us the intellectual 
satisfaction of reducing a litter of disconnected grounds of obligation to a 
sinsrle one. (2) To many people it does seem difficult to believe on reflexion 
that it can ever be right to do what will have worse consequences when 
one could have done something else which would have better consequences. 
(3) Utilitarianism gives a plausible explanation for the various degrees of 
urgency of the various ostensibly non-teleological component obligations; 
and it provides, in theory at any rate, a rule for compounding such obliga- 
tions when several of them co-exist and conflict with each other. 

I will now say something about good-ttndm^ and bad<tndmg charac- 
teristics. The general principles are the same as in the case of right-tending 
and wrong-tending ones. It is plain that prima jack there are a number 
of different characteristics which tend to make a person or an experience or 
an action good, and a number which tend to make it bad. Now several of 
these may be present together in a single subject; and the question whether 
it is resultantly good or resultantly bad, and, if so, to what degree, will de- 
pend on the nature and the proportion of its various good-tending and 
bad-tending characteristics. 

Here again there is naturally a strong desire among philosophers to try 
to reduce the litter of various good-tending characteristics to a single good- 
making one. The best known effort in this direction is the theory known 
as Ethical Hedonism, This theory involves the following propositions, (i) 
Nothing is either good or bad in the primary sense except actual experi- 
ences. (2) The only characteristic of an experience which makes it good is 
its pleasantness, and the only one which makes it bad is its unpleasantness. 
(3) The degree of goodness of a pleasant experience depends jointly on its 
duration and on the degree of its pleasantness. According to this theory 
anything other than an experience which is called “good” is so called in a 
secondary and derivative sense, viz. in so far as it contributes or tends to 
contribute to the occurrence of pleasant experiences and the non- 
occurrence of unpleasant ones. 

If both Utilitarianism and Ethical Hedonism could be accepted, we 
should have introduced the greatest possible unity into the region of moral 
phenomena. Unfortunately each of them seems to be too simple to cover 
the facts without distorting them. 
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Before leaving this part of the subject I will make two remarks connect- 
ing it with the topic of Analysis which I discussed earlier. 

1 . Suppose that a person has persuaded himself that there is one and only 
one right-making characteristic, e.g., that of being optimific, or one and 
only one good-making characteristic, e.g., pleasantness. Then he is very 
liable to make the following mistake. He is apt to think that he has proved 
that “right” means optimific or that “good” means pleasant, i.e., that he has 
provided an analysis of rightness or of goodness, as the case may be. All 
that he has really shown in the first case, e.g., is that, if the words “right” 
and “optimific” are names of two different characteristics, then these two 
mutually involve each other. That is quite different from showing that 
the two words are really names for the same characteristic, and that what 
is meant by “optimific” is the analysis of what is meant by “right.” The 
distinction can be made quite clear by a simple non-ethical example. To be 
an equilateral triangle means to be a plane figure bounded by three equal 
straight lines. To be an equiangular triangle means to be a plane figure 
with three angles, all of which are equal. Evidently these are two different 
characteristics. But they mutually involve each other; for any figure which 
has either property necessarily has both. It seems not unlikely that many 
people who have thought that they have given a naturalistic analysis of 
moral judgments have made this mistake; and that really they have done 
no more than to produce reasons for thinking that there is one and only 
one right-making or good-making characteristic, and have then proceeded 
to identify rightness or goodness with this. 

2. In discussing right-tending and good-tending characteristics I have 
spoken in terms of the Objective Analysis of moral judgments. It is im- 
portant to notice that the same problem exists in a slightly modified form 
if we accept the Emotional-Reaction Analysis. In that case what we have 
called a “right-tending” or a “good-tending” characteristic will be one 
which tends to call forth the peculiar emotion in its pro-form. What we 
have called “conflicts of component obligations” will depend on the fact 
that the same act may have features which call forth the pr(?-emotion and 
others which call forth the anti-emotion. What we have called “resultant 
obligation” will be connected with one’s total emotional reaction to an 
object which has some features that tend to call forth the pro-emotion and 
others which tend to call forth the antt-emotion, 

INTENTION AND RIGHTNESS 

When a person performs a deliberate action he does so in view of his 
knowledge and beliefs about the present situation and with certain expec- 
tations about the consequences which will ensue. These two factors are 
closely connected; for his expectations about the consequences are in part 
determined by his knowledge or beliefs about the present situation. I shall 
say that an act is intentional in respect of (i) all those features and only 
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those which the agent knows or believes to be present in the initial situation, 
and (2) all those consequences and only those which he expects to follow. 
Now a person’s information on both these matters will always be incomplete 
and it may be in part mistaken. No man can foresee the very remote conse- 
quences of an action; and anyone may be mistaken about some of its im- 
mediate consequences, either through miscalculation or through inadequate 
or inaccurate information about present circumstances. Suppose, e.g., that 
a person receives a letter purporting to come from his old nurse and that 
he is moved to send her a postal money-order in the belief that she is in 
want and with the expectation that it will enable her to buy comforts. 
It may be that in fact the nurse has died, that the letter has been written in 
her name by a dishonest relative, and that the money will be spent by him 
on drink. What this man intended to do was to bring relief to his old nurse; 
what he in fact did was to enable a dishonest stranger to get drunk. 

Now, if we consider the agent’s intention in this example, we are inclined 
to say that he acted rightly. But, if we consider the actual facts of the situa- 
tion and the consequences, we are inclined to say that he acted wrongly and 
that the right action would have been to refuse to send money and to have 
reported the matter to the police. Thus we are faced with the problem of 
the relation between intention and rightness or wrongness. 

This question may be approached in the following way. Any act which 
can be called ‘"right” or “wrong” can be viewed from two standpoints, 
viz., that of the agent who does it and that of the patient who is affected 
by it. In general these will be different persons, though there are special 
cases in which the agent and the patient are the same person at an earlier 
and a later stage of his life. Now in considering whether an act is right or 
wrong we must view it, so to speak, from both ends, i.e., in relation to the 
patient and in relation to the agent. In relation to the patient an act is right 
if and only if it fulfils his claims on the agent, or, as we say, “gives the 
patient his rights in the matter concerned.” From this standpoint the agent’s 
intention is irrelevant. In relation to the agent an act is right if and only if 
it is done with the intention of fulfilling the patient’s claim and giving him 
his rights in the matter. From this standpoint anything in the actual conse- 
quences which is outside or contrary to the agent’s intention is irrelevant. 

I propose to call any act which in fact fulfils the claims of the patient upon 
the agent materially rights regardless of whether the agent intended it to 
have this consequence or not. I propose to call any act which was intended 
by the agent to bring about the fulfilment of the patient’s claims formally 
right, regardless of whether it does in fact have that result or not. A 
perfectly right act in a given situation would be one that was both for- 
mally and materially right. It would be an act which was intended by the 
agent to give to the patient his rights and which did in fact do so. Owing 
to incomplete or incorrect information on the part of the agent, or to 
defects in his powers of inference, it may happen that an act which is for- 
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mally right is materially wrong, or that one which is formally indifferent 
or wrong is materially right. It should be noticed that the notion of ma- 
terial rightness is, in a certain sense, more fundamental than that of formal 
rightness. For what is formally right for the agent to do is to try to secure 
to the patient what is materially right for him to have done to him. 

There remains, however, a further serious complication to be considered. 
So far I have supposed that the agent makes no ethical mistakes. I have 
supposed only that he may have incomplete or inaccurate information 
about matters of fact and may make mistaken inferences on such matters 
from his information. I have assumed that he knows what ought to happen 
to the patient if his factual information were adequate and accurate. But of 
course the agent may be ignorant or mistaken about ethical matters too. 

Suppose, e.g., that a person is brought up in a community in which it is 
held to be a duty to carry on a family vendetta, and that he accepts that 
opinion. Let us assume, for the sake of argument, that it is mistaken, and that 
it is wrong to kill a member of another family simply because one of his 
ancestors killed one of one’s own family. Suppose that this person is in a 
situation in which he can either kill a certain member of the family or let 
him escape. Whichever alternative he chooses we are inclined to say that 
he acts wrongly. If he kills the patient, he intentionally does to him what he 
believes ought to be done to him, but this is in fact what ought not to be 
done to him. If he lets the patient escape, he intentionally does to him what 
he believes ought not to be done to him, but this is in fact what ought to be 
done to him. 

It is plain that we are here concerned with yet another sense of “right” 
and “wrong”. I propose to call it subjective rightness and wrongness. An act 
is subjectively right if and only if the effects which the agent expected it 
to have on the patient are those which he believed that the patient is en- 
titled to have produced in him. 

The relations between the various senses of “right” which I have dis- 
tinguished may be summarized as follows. ( i ) A person could be sure of 
doing a perfectly right act only if both his relevant factual and his relevant 
ethical beliefs were complete and correct and if he had made no mistakes 
in his inferences. It is therefore plain that, if a person ever does a perfectly 
right act, it is largely a matter of luck that he does so. (2) A person could 
be sure of doing a formally right act, even if his factual information were 
incomplete or inaccurate and he made mistakes in his inferences, provided 
that the effects which he thinks his act would have upon the patient are 
such as the latter really voould be entitled to if his nature and situation were 
as the agent believes them to be. Therefore when an agent’s relevant ethical 
information is incomplete or incorrect it is a matter of luck if he performs 
a formally right act. (3) A person could be sure of doing a subjectively 
right act, no matter how inadequate or inaccurate his factual and his ethical 
beliefs might be or how mistaken he may be in his inferences provided 
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only that the effects which he thinks his act will have on the patient are 
such as he thinks that the latter would be entitled to if his nature and situa- 
tion were as the agent believes them to be. It is therefore plain that a person 
who is ignorant, stupid, and misinformed about facts, who is incapable 
of drawing reasonable inferences, and who is insensitive or crazy in his 
opinions about what is materially right and wrong, may perform acts that 
are subjectively right. So it is not surprising that such acts may inflict the 
most terrible wrongs on those whom they affect. 

The problems which we have been discussing arise because we fail to 
distinguish these three senses of “right” and “wrong,” and use these words in 
a vague way to include them aU, sometimes having one meaning pre- 
dominantly before our minds and sometimes another. 

MOTIVES AND THEIR ETHICAL FUNCTION 

Among the characteristics which an agent believes an action to have, 
and among the consequences which he expects to follow from it, some 
will attract him towards doing it, some will repel him from doing it, and 
others will leave him indifferent. Suppose, e.g., that a person contemplates 
throwing a bomb at a ruler in a public procession. He may expect that the 
effects will include the death of the ruler, the death or injury of a number 
of innocent bystanders, and the breakage of a number of windows in the 
neighbourhood. The first part of the expected consequences may attract 
him, the second may repel him, and the third may leave him indifferent. 
A person’s total motive in doing a certain action consists of all that he be- 
lieves about the action itself and all that he expects about its consequences, 
which either attracts him towards or repels him from doing it. The former 
constitutes his total motive for doing it, and the latter his total motive 
against doing it. If, in fact, he does it, he does it because of his motives for 
doing it and in spite of his motives against doing it. Suppose, e.g,, that the 
anarchist in my example is in general a humane man and that he decides to 
throw the bomb at the ruler. Then his motive for doing so is the attractive 
belief that it will kill the ruler; his motive agaisnt doing so is the repellent 
belief that it will kill or injure innocent bystanders; and he acts because of 
the former and in spite of the latter motive. 

It is plain that there are two aspects to any motive, viz., a cognitive and 
a conative-emotional aspect. The cognitive aspect of a motive is the fact 
that it is a belief about the nature of the action or an expectation about its 
consequences. The conative aspect is the fact that the agent has a certain 
disposition to be attracted or repelled which is excited by this belief. 

When we know what was a person’s intention in doing an action and 
what consequences in fact followed from it, we are in a position to judge 
whether it was subjectively right, or formally right, or perfectly right, 
without needing to know anything about his motives in doing the action. 
But it is quite obvious that a man’s motives in doing an action have a very 
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important bearing on some kind of moral judgment which we make either 
on the agent or on the action. This fact is indicated in ordinary speech by 
such phrases as, ‘'He did the right thing from the wrong motive.’’ 

Suppose, e.g., that a man performs an act which is intended to secure the 
just punishment of a criminal. He will forsee that the criminal will suffer 
directly and his family and friends indirectly, so this must be included as 
part of his intention. Now it may be that the belief that the law will be 
vindicated, that other men will be deterred from committing similar crimes, 
and that the criminal may be reformed, is an attracting one; that the belief 
that the criminal and his family will suffer is a repelling one; and that the 
agent acts because of the former and in spite of the latter. If so, we should 
be inclined to say, not only that his action was right, but also that his 
motives in doing it were good. But it may be that the belief that the law 
would be vindicated, other men deterred, and the criminal perhaps re- 
formed, exercised no attraction on the agent. He had, perhaps, had a quarrel 
with the criminal or was jealous of him; and what attracted him was his be- 
lief that the criminal and his family would suffer. If so, the action would still 
be right in any of the senses which we have considered, but we should 
certainly say that the agent’s motive in doing it was bad. 

I have no doubt that the words “right” and “wrong” have, in addition to 
the ambiguities which we have already cleared up, the further ambiguity 
that they are sometimes used to include a reference to this agent’s 
motives and sometimes used without such a reference. I think that it is on 
the whole more convenient explicitly to exclude reference to motives from 
our description of right and wrong action. One important reason for draw- 
ing the line at this point is the following. A person can choose which of 
several alternative possible actions he will do. But he cannot, in the same 
sense, choose which of several alternative motives shall attract him towards 
or repel him from doing a certain action. Now the predicates ‘ right and 
“wrong” are commonly understood to be confined to that which is directly 
dependent on a person’s volition, in the sense in which his actions are so 
and his motives in acting are not. 

SPECIFICALLY MORAL AdiOTIVATION AND EMOTION 

It seems, prima fucie, that human beings have a great many different 
desires, and that these cannot all be reduced to a single head. Naturally 
attempts have been made to do this. The most celebrated of them is the 
theory called Psychological Hedonism. This asserts that the only ultimate 
objects of desire for any person are to get and to prolong pleasant experi- 
ences and to avoid and cut short unpleasant ones. It is now generally ad- 
mitted by competent authorities that this theory cannot be maintained, and 
that such plausibility as it has depends upon certain verbal ambiguities. 

Now, prima ]acie, there appears to be among our other desires and 
aversions one which is specifically moral. It seems that, if one believes that a 
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certain course of action would be rights that belief stirs a certain conative 
disposition in one and is a motive for doing it. If, on the other hand, one 
believes that an action would be njorong^ that belief stirs the same conative 
disposition and is a motive against doing it. These desires and aversions are 
often opposed to very strong non-moral desires and aversions, and they 
feel very peculiar in comparison with the latter whether they happen to 
oppose them or to reinforce them. For this reason they are commonly 
marked out by the name Feelings of Obligation, and some philosophers 
have thought it inappropriate to classify them as desires and aversions. For 
my part I see no objection to classifying them in this way, provided that 
one does not lose sight of their peculiarities. Therefore I propose to describe 
this peculiar kind of desire and aversion as the Desire to do what is Right as 
such. 

Now the following questions arise at this point. ( i ) Is there really a desire 
to do what is right as such, or is the opinion that there is mistaken? Is it the 
case that, whenever a person thinks that he is attracted towards a course of 
action by the belief that it would be right or repelled from it by the belief 
that it would be wrong, he is really being attracted or repelled, not by these 
beliefs, but by beliefs about certain non-moral features of the act or of its 
consequences? (2) Supposing that there is a desire to do what is right as 
such, is it ever sufficient to determine one’s actions, or does it always need 
to be supported by some non-moral motive, such as desire for praise or fear 
of punishment? (3) Supposing that this desire exists and is sufficient to 
determine one’s action in the absence of opposing motives, is it ever suf 
ficient by itself to overcome opposing motives when they are present? 
Or must it in such cases always be reinforced by some non-moral mo- 
tive? (4) Supposing that Question 3 is answered in the affirmative, is 
there any sense, and if so what, in which we can say that the desire to do 
what is right as such always could have overcome all opposing motives, 
even when it did not in fact do so? (5) Is it essential for the validity of moral 
judgments that Question 4 should be answered in the affirmative? And, if 
an affirmative answer is relevant to the validity of some but not all moral 
judgments, which are those to which it is relevant? 

It will be seen that Questions 4 and 5 bring us to the problem of Free- 
Will V. Determinism and its bearing on morality. 

As regards Question i it is important to notice and to avoid the following 
very common fallacy. Suppose it could be shown that what we take to be 
the desire to do what is right as such has developed, either in the history of 
each individual or in that of the human race, on regular principles out of 
desires which were all purely non-moral. (More or less plausible attempts 
to show this have been made, e.g., by certain psychoanalysts, on the one 
hand, and by certain sociologists, on the other.) It would be a fallacy to 
conclude that what we take to be the desire to do what is right as such is 
not what it appears to be, but is really just one or a combination of purely 
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non-moral desires. An account of the stages out of which something de- 
veloped in a regular way is one thing, and an analysis of it as it is when 
fully developed is another. But it is very common to confuse the two and 
to imagine that one has shown that the end-term of such a process just 
consists of the earlier terms in a disguised form. 

This fallacy is often made plausible by the use of question-begging 
epithets for describing the earlier phases in such a process of development. 
Thus, e.g., some psychoanalysts describe an emotion which is supposed 
to occur in babies at the pre-moral stage by the name “feeling of guilt ” 
Now the phrase “feeling of guilt,” if taken literally, means an emotion 
which a person feels towards himself in respect of his belief that he has 
done something morally mong. It is therefore quite meaningless to sug- 
gest that anyone who has not already got the notion of right and wrong 
can literally have a feeling of guilt. The phrase “feeling of guilt” must there- 
fore be used in some unexplained metaphorical sense. But the use of it to 
describe the pre-moral stages illegitimately helps the suggestion that the 
end-term contains nothing that was not present in the earlier phases. 

This brings us to the general notion of specifically moral emotion. By 
this I mean emotions which appear prima jack to be felt towards persons 
or actions in respect of certain moral characteristics which they are be- 
lieved to have. Such emotions may be either reflexive or non-reflexive. The 
former are felt by a person towards himself or his own actions, e.g., feelings 
of guilt, of remorse, of self-approval, etc. The latter are felt towards another 
person or his actions, e.g., feelings of moral approval or disapproval felt 
by one person for the acts of another. 

The only remark that I wish to make here about them is that their ap- 
parent existence presents a considerable difficulty to any form of the 
Emotional Attitude analysis of moral judgments. According to such analy- 
ses, to be right or to be wrong consists in being the object of moral approval 
or disapproval, as the case may be, to some person or class of persons. But, 
prima jacie^ an action becomes the object of a feeling of moral approval 
or disapproval to a person only in so far as he already believes it to be right 
or to be wrong, as the case may be. There is certainly the appearance of a 
vicious circle here, and it remains to be seen whether supporters of the 
Emotional Attitude type of analysis can show that this appearance of 
circularity is delusive. 

EPISTEMOLOGICAL QUESTIONS 

The last set of problems which I wish to mention can be stated as follows. 
How do we come to have ideas of specifically moral terms, such as rights 
ought, morally good, and so on? And how do we come to know or believe 
propositions connecting non-moral characteristics, such as truth-telling or 
promise-breaking with moral characteristics such as rightness or wrong- 
ness^ These may be described as epistemological questions. It is plain 
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that the answers to them will be closely bound up with the answers 
to the question how moral judgments should be analysed. 

Suppose, e.g., that the Inter] ectional Analysis were correct. Then there 
are no moral judgments and therefore no moral predicates. The first ques- 
tion would then have to be transformed into the following. How do we 
come to make the mistake of thinking that we are ascribing to subjects 
predicates of a peculiar kind when in fact we are merely expressing certain 
emotions towards objects? The second question would have to be trans- 
formed somewhat as follows. Is it just an ultimate fact about human nature 
that most people tend to feel a certain kind of emotion when they con- 
template, e.g., an act of promise-breaking; or is this explicable by general 
psychological principles and the particular influences to which most peo- 
ple are subjected in early childhood? 

Suppose, next, that the Inter] ectional Analysis is false, but that it were true 
that moral concepts, such as right and ought, are definable in terms of cer- 
tain kinds of pro-emotion and anti-emotion. Then the origin of such con- 
cepts would presumably be like that of our concepts of other psychological 
terms. We should feel these pro-emotions and anti-emotions on certain 
occasions, we should introspect them and compare and contrast them with 
other experiences which we have and introspect, and then by a process of 
abstraction, we should form the idea of their characteristic emotional qual- 
ity. Then, finally, we should define “right” and “ought” in terms of emo- 
tions which have this quality. Moral concepts would in fact be empirical in 
origin. 

Now, if this kind of analysis of moral judgments were correct, what we 
have called “right-tending” and “wrong-tending” characteristics would 
be those characteristics which tend to evoke pro-emotions or anti-emotions 
of a certain specific kind towards persons or actions which are believed to 
possess them. So the second question would reduce to the following. How 
do we come to know or to believe that such and such non-moral charac- 
teristics of persons or actions tend to evoke in those who believe them to be 
present such a pro-emotion or anti-emotion? Presumably the answer would 
be that we derive such beliefs by generalizing from our experience. We 
observe that a belief that an act has a certain non-moral characteristic, e.g,, 
that it is an intentionally misleading answer to a question, is regularly ac- 
companied by an anti-emotion of a specific kind towards the act in question. 
And we base upon this an inductive generalization. Such beliefs would in 
fact be empirical and inductive in origin. 

Even if all forms of the Emotional Attitude Analysis were rejected and 
some form of the Objective Analysis were accepted, it would still be reason- 
able to hold that both moral concepts and moral judgments are of empirical 
origin, provided only that a 7iatttralistic form of the Objective Analysis is 
adopted. But, if we feel obliged to accept a no? 2 -naturalistic theory of moral 
judgments and concepts, the case is altered. 
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Let us define an “empirical concept” as the concept of a characteristic 
which is either {a) manifested to us in sensation or introspection, or {b) 
is definable in terms of such characteristics together with the notions of 
Cause or Substance or both. (The concepts of sensible redness and of anger, 
e.g., come under the first heading; those of physical redness and irascibility, 
e.g., come under the second.) If we adopt this definition, it seems certain 
that the concepts of moral characteristics, such as rights oughts and morally 
good, cannot be empirical unless those characteristics are naturalistic. 
Therefore anyone who accepts a non-naturalistic account of moral charac- 
teristics is almost certainly committed to the proposition that moral con- 
cepts are non-empirical. Now many philosophers accept, either as self- 
evident or as a postulate, the principle that all concepts are empirical. If 
one is quite sure of this epistemological principle, one will have to reject 
the non-naturalistic account of moral characteristics, no matter how 
plausible it may seem on other grounds. If one is quite sure of the non- 
naturalistic account of moral characteristics, one will have to reject this 
epistemological principle, no matter how self-evident it may seem or how 
useful it may be as a postulate. If, on the other hand, one is not quite sure of 
either, the conflict will tend to diminish one’s confidence in both. 

Again, it seems plain that, if right and good are non-naturalistic charac- 
teristics, the propositions connecting them with right-tending or good- 
tending non-moral characteristics, such as promise-keeping or tendency to 
promote happiness must be synthetic. Now to many people it seems that 
such propositions as “Any act of promise-keeping tends as such to be right” 
are necessary and self-evident like the axioms of pure mathematics. But it is 
also a very widely accepted epistemological principle that there can be no 
synthetic necessary propositions. There are, according to this principle, 
synthetic propositions and there are necessary propositions; but the former 
are all contingent and empirical, and the latter are all analytic. Now a per- 
son who holds that moral characteristics are non-naturalistic seems com- 
mitted to holding that such propositions as “Any act of promise-keeping 
tends as such to be right” are either (a) contingent empirical generaliza- 
tions, or (b) synthetic necessary propositions. The former alternative con- 
flicts with the prima facte appearance that these propositions are self- 
evident and necessary; the latter conflicts with the epistemological principle 
that all necessary propositions are analytic. Thus he must either reject the 
principle or try to show how it is that such propositions appear to be neces- 
sary and self-evident although they are in fact contingent and empirical. 

I have now completed my account of what seems to me to be the main 
problems of Ethics. I have confined myself to stating alternatives and in- 
dicating the connexions and disconnexions between them. This is not very 
exciting, but I think it is a necessary preliminary to anything more positive. 



Review of Julian S. Huxley’s 
Evolutionary Ethics * 

C. D. BROAD 


This little book contains the Romanes Lectures,^ delivered in the Shel- 
donian Theatre on nth June, 1943, together with 13 pages of notes. 

The contents may be divided into the following five main sections. ( i ) 
A theory of the development of conscience in the individual from infancy. 
( 2 ) An account of the chief features of evolution in general. ( 3 ) An account 
of the evolution of moral codes and of their correlation with different stages 
in the evolution of societies. (4) An attempt to show that objective moral 
standards can be based on a study of the characteristic features of evolu- 
tionary change. (5) A statement of the chief peculiarities of a code of 
morality based on a study of evolution. 

I propose first to state the various parts of the theory as fairly as I can, 
and then to make some comments and criticisms. 

(i) Development of Conscience in the Individual. The theory which 
Prof. Huxley puts forward is based on the speculations of certain psycho- 
analysts. So far as I can understand it, it may be stated as follows. 

At about the second year of its post-natal life a baby begins to draw a 
distinction between itself and the outer world. At this stage the focal point 
of the latter for the baby is its mother or any other person, such as its nurse, 
who has constant charge of it. This individual is recognized by the baby as 
another person, and it views her under two aspects, viz. (i) as a source of 
satisfaction, peace, and security, and (ii) as an authority who has and 
exercises the power to thwart certain of its impulses. The baby’s cognition 
of its mother under the former aspect is toned with affection; its cognition 
of her under the latter is toned with hostility. 

Hostile emotion towards the mother, and the associated hostile wishes 
and actions, become the objects of a new kind of emotion in the baby. To 
this second-order and reflexive emotion Prof. Huxley gives the name 
‘feeling of guilt’. Emotions, wishes, and tendencies towards action which 
are the objects of guilty emotion tend to be either relegated to the back- 
ground of consciousness or wholly repressed into the unconscious. There 

* Reprinted with the kind permission of the reviewer and the editors of Mind, from 
Mind 53, 1944. 

1 Oxford University Press, 1943; also contained in Touchstones for Ethics, Harpers, 
1947. 
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they continue to exist and to be the objects of guilty emotion, and thence 
they continually seek an outlet. Generally they can find one only in dis- 
guised forms; but from time to time they emerge more or less openly in the 
form of rage and violence against the mother. 

The process described above is useful to human beings for the following 
reason. Young children are faced with many kinds of conflict to which 
other young creatures are not exposed. Owing to their lack of experience 
they cannot solve them rationally. Now it would be highly detrimental to 
the development of the individual if the conflicting impulses merely in- 
hibited each other and led to a complete deadlock, or if they just alternated 
with each other on equal terms leading to endless vacillation. The attach- 
ment of a feeling of guilt to some and not to others of the conflicting 
impulses, and the consequent fairly complete suppression or repression of 
the former, ensures that these two disadvantages will be avoided. 

After the capacity to feel guilty emotion has once been brought into 
activity over the conflict between love and hate of one’s mother that kind 
of emotion can be directed to one term in any conflict of impulses, and 
it will then lead to the same kind of results in the way of suppression or 
repression. This, however, is subject to one limitation. Such an extension 
of the guilty emotion from a person’s hostility towards his mother to cer- 
tain of his other impulses will take place only when the latter are viewed by 
him in relation to some person or institution for which he feels love or re- 
spect. This latter feeling may be either unmixed or blended with other 
emotions into some complex sentiment, such as awe, patriotism, self-respect, 
etc. 

Prof. Huxley envisages another way of dealing with conflicting im- 
pulses, which becomes available to an individual only when he has acquired 
adequate experience. This is described as solving such conflicts rationally . 
It is not clear to me what Prof. Huxley considers this process to be, or how 
he supposes it to be connected with the ‘proto-ethical mechanism which he 
has been describing. Does this mechanism merely set the stage and prepare 
certain of the conditions without which no peTsistcnt action of any kind, 
and therefore no deliberately planned action, can take place.^^ Or is there 
some more detailed connexion between the proto-ethical mechanism and the 
deliberate subordination and co-ordination of impulses in pursuance of a 
course of action inspired by moral ideals and limited by moral principles^ 

(i.i) Healthy and Unhealthy Development of Conscience. The proc- 
esses which have been described above may go on in a ‘healthy way or may 
be subject to various ‘unhealthy’ aberrations. In the former case, we are 
told, ‘the feeling of rightness reflects, though in an embryonic form, a 
morality which is objectively right’. It can then be ‘developed by reason 
and aspiration into a conscience which is indispensable as a^ moral guide^ . 
In the latter case, however, the patient will develop a conscience which is 
described as ‘distorted and unrealistic’. He may also develop (what is not 
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the same thing) ‘distorted and unrealistic’ beliefs about the nature of Con- 
science. It is not clear to me whether these two very different pathological 
results are held by Prof. Huxley to be invariable concomitants. 

( i.i i) Healthy Development, About the ‘realistic’ conscience which de- 
velops when the process goes on healthily we are given the following 
information. It is ‘normal’ and ‘healthy’ to feel some degree of guilty emo- 
tion towards one’s hatred of those ‘whom we must at all costs love’. In 
particular it is said to be ‘perfectly realistic to feel some guilt at hating one’s 
beloved mother’. 

A distinction is drawn between ‘internal’ and ‘external’ realism. The 
former consists in not feeling excessive guilt and in not compensating for 
it in certain pathological ways to be described later. It seems to be identified 
(p. 23) with a satisfactory adjustment between the individual’s conscience 
and the moral standards current in the society in which he lives. But these 
standards may themselves be ‘unrealistic’; and in that case the individual’s 
conscience, if adjusted to them, will lack exter?ial realism. The latter is said 
to be relative to (i) the general state of knowledge and belief in a given 
society at a given time, and (ii) to its ‘intellectual and moral climate, and 
the quality of the human beings who live in it’. Since both these factors 
gradually change, a set of moral standards which have been externally 
realistic may, unless they change concomitantly, become unrealistic. 

(i.i 2 ) Unhealthy Forms of Developme?it The following are said to be 
typical unhealthy ways of development from the infantile proto-ethical 
stage: 

(i) Instead of, or in addition to, the baby feeling guilty emotions towards 
its hostility to its mother, it may feel such emotions towards those of its 
impulses by checking which its mother incurred its hostility. In that case 
those impulses may be repressed instead of, or in addition to, its feelings of 
hostility tow^ards its mother. 

(ii) The repressed guilt-laden hatred, originally felt towards the mother 
for checking a certain impulse, may be extended or diverted to that impulse 
itself. If both the first and the second of the unhealthy developments 
should take place in an individual, he will feel tow^ards certain of his impulses 
both a transferred emotion of guilt and a transferred emotion of hatred 
which will itself be the object of a guilty feeling. 

(iii) Whilst it is ‘normal and healthy’ and ‘perfectly realistic’ to feel some 
degree of guilt towards one’s hatred of those whom ‘one must at all costs 
love’, the degree of guilt felt may be too great. It is then described by Prof. 
Huxley as ‘an excessive load which does not correspond with any reality’. 
This may lead to a sense of unworthiness and self-hatred which Prof. Hux- 
ley describes as ‘quite irrational’. 

(iv) It is alleged that when the degree of guilt felt is excessive the follow- 
ing further distortions are liable to ensue, {a) Suppose that the inordinate 
feeling of guilt has arisen through being afflicted with a fussy or domineer- 
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ing parent. Then the patient will be apt to model his dealings with himself 
on his parent’s dealings with him, and thus to develop a finicky and over- 
severe conscience, {b) Another alternative, which may be either combined 
with or substituted for the first, is to model one’s idea of God on one’s early 
experiences of one’s parents. God is then liable to be regarded as a fussy 
and domineering person, of irresistible power and superhuman knowledge, 
mainly occupied in forbidding one to do what one would like to do. God 
will then be hated, but the hatred will be the object of a strong guilty feel- 
ing and will be largely repressed, {c) A person may get rid of an excessive 
load of guilt by thinking of himself as the innocent victim of unfortunate 
circumstances, of wicked and hostile individuals, or of an oppressive society . 

(v) When a person’s conscience has developed, whether healthily or un- 
healthily, he will find himself condemning some of his impulses and ap- 
proving others of them. Now he may not be able to face the fact that he 
has certain strong impulses of which he strongly disapproves. He may then 
come to ignore their presence in himself and to imagine them to be present 
to a marked degree in certain other individuals or classes. His disapproval 
of such impulses, which prevents him from acknowledging their presence 
in himself, is then turned upon these other persons, who thus act as scape- 
goats or whipping-boys. He may then feel it to be his duty to loose upon 
them, for their supposed moral defects, those impulses of cruelty and ag- 
gression in himself which he would otherwise have disapproved and kept 
in check. 

(1.2) Inferences from the Above Theory of Conscience. From the 
psycho-analytic theory of the development of conscience in the individual 
as he grows up. Prof. Huxley draws the following conclusions* 

(i) There are no innate moral principles or concepts. What is innate in 
a child is the tendency to love its mother in respect of most of her dealings 
with it and to hate her in respect of those of her acts which check its 
impulses; the tendency to feel guilty about this hostility and not about this 
love, and to repress or suppress the former and not the latter; and the 
tendency to extend the feeling of guilt to one member of other pairs of 
conflicting impulses. The kinds of action which eventually come to be 
regarded as right or wrong depend wholly on the individual’s environment 
and are very largely determined by the influence of his mother. Even the 
general capacity to develop a conscience of some kind or other will nor 
be fulfilled if the circumstances are unfavourable. It is asserted, e.g., that 
persons who have had no mother or mother-substitute between the ages of 
one and three years from birth fail to develop a moral sense of any kind,^ 

(ii) The psycho-analytic theory is alleged to provide an explanation 
for what Prof. Huxley calls the ‘absolute, categorical, and other-worldly 
quality’ of moral obligation. He asserts that this quality becomes attached 
to moral obligation through the following causes, {a) The fact that 
thoughts, emotions, and wishes to which the feeling of guilt is attached 
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tend to be repressed into the unconscious, and do not merely take turns 
on an equal footing with their opposites in occupying consciousness or 
issuing in overt action, {b) The fact that the occasion on which guilt is 
first felt is that on which the infant discovers with a shock that there is a 
world outside himself which is not amenable to his wishes. It is alleged that 
a baby is originally in a state of ‘magic solipsism’, and that what first 
awakens it from this is the intrusion of the external world in the form of its 
mother demanding control over its primitive impulses. 

(2) General Account of Evolution, The main points in Prof. Huxley’s 
general account of evolution may be summarised as follows: 

(i) It is a process of change which is ‘creative’ in two senses, {a) New 
and more complex levels of organisation are successively reached, {b) New 
possibilities for further development are opened up. 

(ii) The growth in complexity of organisation is in general gradual, but 
there are occasional sudden and rapid changes to new and more compre- 
hensive types of organisation. After any such critical point there are new 
emergent qualities and new methods of further evolution. The two most 
important critical points known to us are {a) the change from inorganic 
to living matter, and {b) the change from pre-human to human life. After 
each such turning-point the area of further evolution tends to be restricted 
to those creatures which have taken the new turning and their descendants, 
but the tempo of evolution among them tends to be greatly accelerated. 

(iii) Living beings are highly complex and unified material systems with 
the power to produce offspring which predominantly resemble their par- 
ents but have variations which may themselves be handed on. At their 
highest levels living organisms have a very considerable degree of self- 
regulation, they become to a large extent independent of variations in 
their environment, and they acquire appreciable powers of controlling 
it. At this end of the biological scale the presence of a mind something like 
the human mind is apparent for the first time. 

(iv) At the level of life a new method of evolution emerges, viz., natural 
selection between competing variants. This greatly accelerates the process, 
and it is still further hastened by the development of bi-sexual reproduction 
with Mendelian recombination of genes. 

(v) Purely organic evolution merges into evolution which is social and 
is to some extent deliberately controlled. This becomes possible when 
speech and conceptual thinking have developed. Then and not till then the 
results of experience become transmissible, tradition becomes cumulative, 
and deliberate training becomes possible. This leads to a new type of or- 
ganisation, viz., that of a self-perpetuating society of conscious individuals, 
and it becomes possible to take deliberate control of further evolution. 

(vi) A line of evolution may be said to be ‘progressive’ so long as there 
remains a capacity to reach a higher level of organisation along that line 
which will not itself cut out the possibility of still further advance. In 
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organic evolution this requires all-round flexibility as opposed to one- 
sided specialisation. The latter leads to a blind alley, and thereafter only 
minor variations are possible. Prof. Huxley says’ that all the main lines 
of purely organic evolution seem to have ended in such blind alleys a very 
long time ago. The field of further evolution on earth has now been re- 
stricted to one species, viz., man; and in them it is social and thought- 
determined, not blindly biological. But the possible tempo has been enor- 
mously increased. 

(vii) Prof. Huxley asserts that, after the level of social and thought- 
determined evolution has been reached, two important new features 
emerge: (a) Many of the experiences which now become available for the 
first time have ‘intrinsic value’; and (b) it becomes possible to ‘introduce 
faith, courage, love of truth, goodness — ^moral purpose — ^into evolution’. 
(I am not at all sure what Prof. Huxley understands or wishes his readers 
to understand by either of these statements.) 

(3) Evolution of the Moral Codes of Societies. The moral standards 
prevalent in various societies and at various stages of a single society are 
roughly correlated with the stage reached by the society in its evolution. 
But Prof. Huxley mentions, and tries to account for, certain exceptions to 
this general rule. He says that careful study of a number of primitive 
communities has shown that there is no close correlation between, e.g., the 
degree of competitiveness or of co-operation enjoined by the moral code 
of such a community and the prevalence of competition or co-operation in 
the life of it. Similar facts, he says, have been observed about peaceableness 
and aggressiveness. It appears that peaceableness may be morally approved 
in a community which is predominantly aggressive, and aggressiveness in 
one that is predominantly peaceable. 

He tells us that a more detailed study of such facts discloses that all such 
societies are primitive, small, culturally isolated, and on the same general 
level of social evolution. Now it is found that small and isolated species of 
fairly simple plants or animals are liable to develop and propagate variations 
which are not specially adapted to their circumstances and their mode of 
life. The reason alleged is that, in the absence of severe competition, random 
variations have a fair chance of surviving even when they are not useful. 

Suppose, however, that we confine our comparisons to communities 
which are either (i) at quite different levels of culture, or (ii) highly ad- 
vanced but on very different lines of development. Then, he says, we shall 
find that there is a high positive association between those types of character 
and action which are morally approved in a community and those which 
are favourably relevant to its chief functions. 

Prof. Huxley distinguishes the following main levels: 

(i) Pre-agricultural Societies. Here morality is chiefly concerned with 
the propitiation of supposed super-natural beings, the harnessing of sup- 
posed magical forces, and the solidarity of the group. The principal sub- 
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jects of moral approval and disapproval are acts and sentiments connected 
with totem and taboo, and the acts which are approved or disapproved are 
viewed mainly in the light of their supposed magical efficacy. 

(ii) Early Civilised Societies. Here the chief subjects of moral approval 
or disapproval are those which are concerned with class-domination and 
the rivalries of groups. Moral codes tend to be regarded as expressions of 
the will of God, and morality is closely connected with religion. 

(iii) Later Civilised Societies. The most important development here is 
the appearance for the first time of a set of moral principles which are 
supposed not to be restricted in their application to the members of a 
certain community as a whole or to those of a certain group within it, but 
are held to apply to every human being as such. Prof. Huxley asserts that 
the first known appearance of such a universalistic moral code was in about 
500 B.c. Such a code has generally been thought of as fixed for all time and 
independent of local and temporal variations in circumstances. Prof. Huxley 
thinks that this attitude has been fostered by the uncritical use of certain 
abstract nouns, such as The Good, which are really nothing but ‘convenient 
pigeon-holes for a variety of qualities which have nothing in common but 
a certain emotive quality^ (my italics). He also considers that the belief in 
the immutability of the principles of universalistic morality has been but- 
tressed by regarding them as expressions of the immutable will of God. 

In all advanced societies there have been several more or less distinct 
moral codes which partly conflict and partly support each other. Among 
these Prof. Huxley enumerates the following: {a) An official code imposed 
by a ruling class to ensure the stability of their own position; {b) the work- 
ing code of the ordinary citizen; (^:) the codes of certain oppressed classes 
or minorities, seeking consolation or revolutionary change; (d) a code con- 
cerned with securing personal salvation as an escape from inner conflict 
or outer violence and misery; {e) the code of an ‘impossible perfection’; and 
(f ) what he calls ‘the true ethics of disciplined and developed goodness and 
sainthood’. Prof. Huxley alleges that there is nothing common and peculiar 
to all these except that they are concerned with ‘the labels of rightness and 
wrongness’. 

(4) Evolution as a Clue to an Objective Moral Standard. Prof. Huxley 
says that we are left with the following problem: ‘How' can we be sure 
that the objects to which our moral sense affixes the labels of felt right- 
ness and wrongness are in fact right and wrong?’ So far we have been told 
only of the adaptation of particular moral codes to particular kinds of 
society. Is there any criterion for judging whether the labels ‘right’ and 
‘wrong’ are correctly attached? Again, have we any right to say that one 
adaptation or one society is better than another? He asserts that a study of 
the course of evolution provides answers to such questions and enables us 
to discover ‘independent ethical standards’ in three different but intercon- 
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nected regions, viz., nature as a whole, human society, and the human in- 
dividual. 

So far as I can see, Prof. Huxley bases his moral code on certain ultimate 
judgments of value. I will collect at this point his main statements on this 
topic. 

(i) Men find that some of the possibilities which are realisable at the hu- 
man level of evolution ‘have value in and for themselves’. 

(ii) Among these they assign a higher value to those which are either 
{a) ‘more intrinsically or permanently satisfying’, or {b) ‘involve a greater 
degree of perfection’. 

(iii) Those evolutionary trends which are likely to lead to such intrin- 
sically valuable possibilities being realised are judged to be ‘the most 
desirable direction of evolution’. 

(iv) It is said to be evident ‘on evolutionary grounds’ that the individual 
is ‘higher than the state or the social organism’. Again, we are told that ‘the 
rightly developed individual is, and will continue to be, the highest product 
of evolution’. It is explained that the phrase ‘rightly developed’, in this con- 
text, is to cover both {a) the full all-round development of a person’s 
powers, and {b) the one-sided development of any special capacity in 
which he is capable of excelling. Prof. Huxley realises that there may be a 
conflict between developing a certain talent to the utmost and performing 
one’s ordinary duties towards one’s family, colleagues, country, etc. He 
does not explicitly mention, what is equally obvious, that there may be a 
conflict between all-round self-development and the cultivation of a par- 
ticular talent to the highest degree of which it is capable. 

The ground which is given for holding that an individual is higher than 
any social group is that the ‘possibilites which are of value for their own 
sake ... are not experienced by society as a unit’. 

(v) In a group of individuals it is desirable that there should be the 
maximum of variety that is compatible with the unity of the group as a 
whole. ‘It is not uniformity which our evolutionary analysis shows to be 
right’, says Prof. Huxley, ‘but the maximum of variety-in-unity’. 

Prof. Huxley’s main pronouncements about what is right may be sum- 
marised as follows: 

(i) The most fundamental proposition seems to be that it is right to 
‘aim at whatever will promote the increasingly full realisation of increas- 
ingly high values’. 

(ii) There is also a principle of equality. It is right that there should be 
universal equality of opportunity for development. This is said to follow 
from the fact that ‘the right development of an individual is an evolutionary 
end in itself. But there appears to be an independent argument for it which 
would make it a derivative principle, viz., that equality of opportunity leads 
to the maximum of variety. 
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(iii) It is right {a) to realise new possibilities in evolution, especially 
those which are intrinsically valuable; {b) to respect human individuality 
and to encourage its further development; and to construct such a social 
organisation as will best subserve {a) and {b). 

From these principles Prof. Huxley draws the conclusion that the right 
course at any moment will be a compromise between one which would 
wholly sacrifice future possibilities of further development to the fullest 
realisation of existing possibilities and one which would wholly sacrifice 
the latter to the former. Social organisation should be designed to en- 
courage change in desirable directions, but at any moment there will be an 
optimum rate of change in those directions. 

(5) Special Features of Evolutionary Ethics. Prof. Huxley realises that 
a good many more or less educated persons in England and the United 
States and the Dominions might be prepared to assent, with minor qualifi- 
cations, to most of what he has said about the sort of things which have 
value and the sort of actions which are right. But they might be inclined 
to ask: Is not this just the ethics of ‘Christianised Liberalism’? What has the 
appeal to evolution done for us^ 

There would seem to be two different questions here, (i) Has the appeal 
to evolution provided any reason, which was not already available, for ac- 
cepting the judgments of value and of obligation enumerated above? (ii) 
Does it provide us with any new or modified judgments of value or of 
obligation? 

To the first question Prof. Huxley answers that the study of evolution 
has provided an inductive basis for what had already been guessed by re- 
ligious moralists, viz., a universalistic morality based on the ultimate and 
intrinsic value of human personality. 

In considering the second question Prof. Huxley enumerates what he 
takes to be the main points of likeness and the main points of unlikeness 
between the evolutionary moral code and that of ‘Christianised Liberalism’. 
He says that the only likenesses are the following: (i) That both codes are 
in principle universalistic. I take this to mean that each requires that any 
two persons shall be treated alike unless it can be shown, to the satisfaction 
of an unbiassed third party, that there are such differences between them- 
selves or their circumstances that better results on the whole are likely to 
follow from treating them differently, (ii) That both take the value of the 
individual to be primary and paramount, (iii) The two codes will further 
resemble each other in any principles which follow from (i) or (ii) or the 
conjunction of both of them. 

The main differences between the two systems of morality are said to be 
the following: (i) The moral standards or criteria of ‘Christianised Liberal- 
ism’ are accepted on authority or on the grounds of an alleged revelation, 
and are therefore fixed once and for all. Those of the evolutionist can be 
modified and developed, (ii) The moral standards of the evolutionary 
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system are ‘dynamic’, whilst those of its rival are ‘static’. This seems to 
mean that the moral code of ‘Christianised Liberalism’ takes the nature of 
human individuals and human societies to be now fixed and henceforth 
susceptible only of minor fluctuations, and legislates only for the relations 
of such individuals in such societies. The moral code of the evolutionist 
is concerned, not only with this, but also with the rights and wrongs of 
processes of change which carry individuals and societies from one stage 
of evolution to another. 

From these primary differences Prof. Huxley claims to derive the follow- 
ing secondary ones. The evolutionist will lay more stress than the ‘Chris- 
tianised Liberal’ on (i) the obligation to plan for social change; (ii) the 
value of knowledge as a means to controlling future evolution; (iii) the 
value of art, both as introducing new possibilities of intrinsically valuable 
experience and as providing the chief means by which emotional, as distinct 
from intellectual, experiences may be shared; and (iv) certain kinds of 
personal religion as opening the way to attaining certain kinds of ‘satisfying 
experience and desirable being’. On the other hand, we are told, the evolu- 
tionary code condemns practices aimed at securing salvation in a super- 
natural other life, in so far as these may retard or oppose ‘right social 
change’. 

(6) Comments and Criticisms. I hope that the above is a fair and a reason- 
ably complete synopsis of the main points in Prof. Huxley’s theory. I shall 
now proceed to make some comments and criticisms upon it. 

(6.1) Development of Conscience in the Individual, I will begin with 
one general remark. Of all branches of empirical psychology that which 
is concerned with what goes on in the minds of babies must, from the 
nature of the case, be one of the most precarious. Babies, whilst they re- 
main such, cannot tell us what their experiences are; and all statements 
made by grown persons about their own infantile experiences on the basis 
of ostensible memory are certainly inadequate and probably distorted. 
The whole of this part of psychology therefore is, and will always remain, 
a mere mass of speculations about infantile mental processes, put forward 
to explain certain features in the lives of grown persons and incapable in 
principle of any independent check or verification. Such speculations are 
of the weakest kind known to science. 

The next general remark that I would make is this. The connexion be- 
tween the psycho-analytic and the evolutionary part of Prof. Huxley’s 
theory is by no means clear. The former is concerned entirely with cona- 
tion and emotion, the latter professes to supply a criterion for judging 
what is really right and really wrong, i.e., it is concerned with cognition. 
How are the two inter-related? I will try now to clear this up. 

There is evidently a close positive association between what a person 
calls ‘right’ and what he feels morally obliged to do and guilty in omitting 
to do, and between what he calls ‘wrong’ and what he feels morally obliged 
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to avoid and guilty in doing. A person tends to feel guilty (as distinct from 
merely apprehensive, embarrassed, disgusted, etc.) when and only when 
he knows himself to be acting or wishing or feeling, or believes himself to 
have acted or wished or felt, in a way which he would call ^morally *ivrong\ 
Conversely, a person tends to call an act or wish or feeling of his ‘morally 
wrong’ only if his contemporary awareness or his subsequent memory of it 
is qualified by a feeling of guilt (as distinct from one of mere apprehension, 
embarrassment, disgust, etc.). 

Now, it might be held that when a person calls an act or experience of 
his ‘wrong’ he is either (a) merely expressing his feeling of guilt, as a person 
who is angry might express that feeling by exclaiming ‘Blast! ’; or (b) merely 
stating the fact that he is feeling guilty, as a person might state that he is 
feeling angry by uttering the sentence, ‘I am angry’. I will call these two 
alternatives respectively the Interjectional and the Autobiographical analy- 
sis of what a person is doing when he calls one of his own acts or experiences 
‘wrong’. 

It is quite clear that Prof. Huxley could not consistently accept either of 
these analyses. For, in the first place, he asks: ‘How can we be sure that the 
objects to which our moral sense affixes the labels of felt rightness and 
wrongness are in fact right and wrong^’; and he claims that a study of the 
course of evolution provides an answer to such questions. Plainly the ques- 
tion would be meaningless and the answer ridiculous if, when a person 
calls one of his actions ‘right’ or ‘wrong’, he is only expressing a certain 
emotion towards it or is only stating that he is feeling such an emotion 
towards it. On the first alternative the speaker is not expressing an opinion 
at all, and so there can be no question of his being correct or incorrect in 
calling the action ‘right’ or ‘wrong’. On the second alternative he is making 
an autobiographical statement about his own present feeling towards the 
action. Such a statement is hardly likely to be false unless he is deliberately 
lying; and, if it can reasonably be questioned, it is plain that a study of 
the course of evolution is completely irrelevant to testing its truth or false- 
hood. 

Secondly, Prof. Huxley evidently holds that the emotion of guilt is 
appropriate to some kinds of action or experience and inappropriate to 
others, and that it may be felt in an ordinate or an inordinate degree towards 
those objects to which it is appropriate to feel it. For he says that guilt is 
an appropriate emotion for a person to feel towards his hatred of his 
‘beloved mother’, and more generally towards his hatred of those whom 
‘he must at all costs love’. And he tells us that, whilst it is ‘perfectly realistic 
to feel some degree of guilt at hating one’s beloved mother’, it is possible 
to feel a degree of guilt which is ‘excessive’, which ‘does not correspond to 
any reality’, and which is ‘quite irrational’. From this I conclude that he 
holds that it is appropriate to feel guilt towards those, and only those, of 
one’s actions and experiences which are ‘in fact’ wrong; and that there is 
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some proper proportion between the degree of wrongness and the degree 
of guilt felt. 

It seems certain then that Prof. Huxley must hold that, when a person 
utters the sentence, ‘So-and-so is wrong’, he is not just expressing an emo- 
tion but is making a judgment; and that in this judgment he is ascribing to 
so-and-so a predicate which has no special reference to his present feelings 
towards so-and-so. 

I suppose, therefore, that the connexion between the psycho-analytic and 
the evolutionary part of the lecture must be this. The former claims to 
explain how a person comes to attach feelings of guilt of such and such 
degrees to such and such of his actions, desires, and feelings; and to show 
what function this attachment of guilt performs in his general development. 
The conclusion of it is that a feeling of guilt may become attached to any- 
thing, wrong or right or indifferent, and that its intensity need bear no 
proportion to the degree of wrongness of the actions or experiences to 
which it becomes attached. A person will be inclined to believe that those 
and only those of his actions and experiences to which he has attached a feel- 
ing of guilt are wrong, and to believe that the degree of wrongness of each 
is measured by the intensity of the guilty feeling w^hich he has attached to it. 
But in believing an action or experience of his to be right or wTong he is 
ascribing to it a certain predicate which has no special reference to his 
feelings towards it. Whether or not it has this predicate, and the degree 
to which it has it if it has it at all, are questions which can be decided only 
by criteria which are elicited in the evolutionary part of the lecture by a 
study of the course of evolution. 

If this account of Prof. Huxley’s theory as a whole be correct, we must 
notice that one important question concerning the development of con- 
science is ignored by it. How does the individual acquire the notions of 
right and wrong? According to the evolutionary part of the theory when 
a person calls one of his actions or experiences ‘right’ or ‘wrong’ he is not 
just talking about his own emotions. He is ascribing to that action or experi- 
ence (whether correctly or incorrectly) a predicate whose presence or 
absence can be tested by an objective evolutionary test. If so, he must 
have an idea of that predicate; and nothing that has been said in the psycho- 
analytic part of the theory about the emotion of guilt and its gradual 
transference from hatred of the mother to other acts and experiences takes 
us a step towards explaining the origin of that idea. It is obvious that no 
theory which is entirely in terms of a person’s emotions will explain how 
he comes to attach to the words ‘right’ and ‘wrong’ a meaning which is not 
definable in terms of his emotions. 

It is no reproach to a theory that it does not explain everything; but it 
is very important that it should not be thought to explain more than it does. 
Therefore I shall state explicitly what seem to me to be two presuppositions 
of the present theory, (i) It presupposes that the notions of right and wrong 
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are either innate or are acquired by the individual in some way which it 
does not explain, (ii) It presupposes that a person has a tendency (a) to 
ascribe wrongness to those and only those of his actions and experiences 
towards which he feels an emotion of guilt, and (b) to ascribe to an act or 
experience a degree of wrongness which is measured by the intensity of 
the guilty emotion which he feels towards it. 

I think that the theory can be illustrated by means of an analogy with the 
emotion of fear. The theory maintains that the native and primary object 
of a person’s guilty emotion is his hostility to his mother. We are told by 
psychologists that the native and primary object of fear in infants is sud- 
den loud noises. The guilty emotion may be extended or diverted from a 
person’s hostility towards his mother to any of his other acts or experiences, 
right, wrong, or indifferent. Similarly, fear may be extended or diverted to 
almost any object, whether dangerous, harmless, or beneficial. Therefore 
the fact that a person feels guilty about X and not about Y, though it will 
certainly tend to make him believe that X is wrong and that Y is not, is no 
guarantee that these beliefs are correct. And the fact that he feels more 
guilty about X than about Z, though it will certainly tend to make him 
believe that X is more wrong than Z, is no guarantee that this is true. 
Similarly, a person may be frightened of X and not of Y, and may be more 
frightened of X than of Z. This will certainly tend to make him think that 
X is dangerous and that Y is not, and that X is more dangerous than Z. But 
it may in fact be the case that Y is dangerous and X is not, or that Z is more 
dangerous than X. It might be held to be ‘reasonable’ that a person should 
feel fear only towards what is really dangerous, and that the intensity of 
his fear should be proportionate to the real degree of danger. Similarly, it 
is in some sense ‘reasonable’ that a person should feel guilt only towards 
those of his acts and experiences which are really wrong, and that the in- 
tensity of his guilty feeling should be proportionate to the real degree of 
their wrongness. 

Perhaps this notion of ‘reasonableness’ or ‘appropriateness’ might be 
analysed somewhat further on the following lines. Prof. Huxley might say 
that the emotion which the average baby feels towards the average mother 
in respect of the vast majority of her dealings with it is love. It is only in 
respect of a special class of occasional acts, viz., those which check certain 
of its impulses, that the average baby feels hatred and hostility towards 
the average mother. Therefore love is the ‘normal’ emotion for a baby to 
feel towards its mother, in the sense that it is the emotion which is habitually 
felt. Hatred towards its mother is ‘abnormal’, in the sense that it is opposite 
in kind to the emotion which is normally felt by it towards the same object 
and that it is felt only on certain isolated special occasions. 

Prof. Huxley might add that love, and the actions which spring from it, 
are more conducive to the harmonious development of the individual and 



REVIEW OF Huxley’s “evolutionary ethics” 577 

the stability of society than are hate and the actions which spring from it. 
A human being is at first wholly dependent on its mother; throughout a 
long childhood he remains predominantly dependent on her and on others; 
and throughout his whole life he will be largely dependent on the good- 
will of his fellows. He will not receive such support for long, and he will 
be incapable of benefiting from it, unless he is on the whole docile, co- 
operative, and friendly. Now, unless certain of his impulses are checked at 
an early age, and unless he largely represses his instinctive reactions of hos- 
tility against those who check them, he will become an object of disgust and 
enmity to those with whom he has to live. To say that a guilty feeling is 
‘appropriate’ to a person’s hostility towards his mother and ‘inappropriate’ 
to his love for her might mean that (a) it tends to repress anything to 
which it is attached, and (Z?) the repression of the former is, whilst that of 
the latter is not, conducive to the harmonious development of the individual 
and the stability of society. 

Finally, Prof. Huxley might give the following account of the distinction 
between a ‘reasonable’ and an ‘unreasonable’ degree of guilty feeling. He 
might compare the feeling of guilt to a medicine which tastes nasty and 
has various collateral ill-effects on general health. The feeling is unpleasant 
in itself and depressing and cramping in its effects. It will be too weak 
if it is not strong enough to repress the hostility to the mother. But, if it 
is present in more than the minimal degree needed for that and similar pur- 
poses, it will hamper rather than forward the all-round development of the 
individual and his adjustment to society. So the ‘right’ or ‘reasonable’ de- 
gree of guilty feeling is the smallest dose that suffices for the function 
which Prof. Huxley ascribes to it. 

I will end this part of my comments with the following observations. 
Any theory which claims to trace the development of conscience in the 
individual is faced with at least two questions: (i) How does the individual 
acquire the notions of moral rightness and wrongness, goodness and bad- 
ness, etc.? (ii) How does he come to apply these notions to the particular 
objects to which he does eventually apply them, i.e., to count such and such 
actions as right, such and such otWs as wrong, and so on? I have tried to 
show that the psycho-analytic theory supplies no answer to the first ques- 
tion. So far as it goes, moral rightness and wrongness, goodness and bad- 
ness, might be simple, unanalysable characteristics, and the disposition to 
form concepts of them might be innate in the human mind. In that case 
the only answer that could be given to the first question would be to 
describe the conditions which are severally necessary and jointly sufficient 
to stimulate this innate disposition into activity and cause the individual 
actually to think of these characteristics. But, even on this supposition, there 
might be no innate moral principles and even no innate moral biases, A 
person might be equally ready to attach the notion of right or wrong, good 
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or evil, to anything; and the particular ways in which he did in fact come 
to apply them might be wholly determined by the conditions to which he 
was subjected in early childhood. 

Now, as we have seen, Prof. Huxley does hold, on the basis of the psycho- 
analytic theory, that there are no innate moral principles. For, if I have 
interpreted him correctly, he holds that an individuaFs earliest judgments 
of right and wrong are completely determined by and moulded upon his 
feelings of guilt, and that the extension of his feelings of guilt from his 
hatred of his mother to any other of his acts or experiences is entirely de- 
termined by the influences which are brought to bear on him in early 
childhpod. Prof. Huxley does not explicitly consider the possibility of 
what I have called ‘innate moral bias’. By this I mean the possibility that the 
human mind may be so constituted that attempts to make a person feel 
guilty about certain kinds of act or experience might ‘go against the grain’ 
and seldom be wholly successful, whilst attempts to make him feel thus 
about certain other kinds of act or experience might ‘go with the grain’. 
There is some prima facie evidence for this, but I do not know whether it 
would survive critical investigation. 

I think that Prof. Huxley’s conclusions about how an individual comes 
to have the beliefs which he does have about what is right and what is 
wrong might be compared in certain respects to the known facts about the 
development of intelligible speech as a person grows up. The power to 
speak is not innate in human beings; but the power to acquire that power 
may fairly be said to be innate, since the vast majority of men do learn 
to speak whilst no other creatures can be taught to do so. Nevertheless, a 
child will not acquire the power to speak unless it is surrounded by other 
persons who talk to it, listen to it, and train it. Again, the particular language 
which a child will first talk if it ever learns to speak at all depends entirely 
on the particular way in which it is conditioned by those who train it in its 
early years. Of course other languages may be learned deliberately in later 
life; but, if so, they will probably be spoken with the ‘accent’ of the 
language which was first acquired spontaneously in infancy. 

On Prof. Huxley’s theory the contents of different moral codes might 
be compared to different languages, or perhaps more profitably to the 
characteristic grammatical structures of different groups of languages, e.g., 
Indo-European, Semitic, Chinese, etc. In this connexion it is worth re- 
marking that the grammatical rules which a person follows correctly but 
unwittingly in speaking his native tongue may be of extreme subtlety, as 
becomes apparent when they are formulated by grammarians and have to 
be learned and applied deliberately by a foreigner. There is obviously 
some analogy to this in the highly complex rules of totem and taboo which 
anthropologists laboriously elicit from the practices of certain primitive 
communities. 

(6.2) The Notions of InternaV and ^External Realism\ So far as I can see, 
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the essential points here are the following: A person’s conscience is in- 
ternally realistic if (i) he feels guilty about those and only those of his 
acts and experiences which are commonly believed to be wrong in the 
society in which he has to live, and (ii) if the intensity of the guilty emotion 
which he feels towards any act or experience is roughly proportionate to 
the degree of wrongness which is commonly ascribed in that society to 
acts or experiences of that kind. Thus internal realism is necessary and suf- 
ficient to ensure a satisfactory adjustment between an individual’s con- 
science and the moral code prevalent in the society in which he lives. 

Now, whether an act of a certain kind is really right or wrong will largely 
depend on the nature of the effects which acts of that kind are likely to 
produce either severally or collectively. And these effects in turn will 
depend, not only on the nature of the act, but also on the circumstances, 
both material and mental, in which it is done. 

Suppose, now, that a person judges a certain act to be right. Then it may 
be that, if it would have the effects which he believes that it would have, 
it avould be right. In that case I shall say that his judgment is ‘ethically 
reasonable’, even if he is mistaken about the effects that it will have. On the 
other hand, it may be that, if it would have the effects which he believes 
it would have, it voould not be right but would be indifferent or wrong. 
Then I shall say that his judgment that it is right is ‘ethically unreasonable’, 
even if he is correct in his beliefs about the effects of the action. If he is 
correct in his judgment about the circumstances in which an act is done 
and the effects which it will have, I shall say that he is ‘factually correct’; if 
not, I shall say that he is ‘factually incorrect’. It is plain then that, if a person 
makes the judgment, ‘So-and-so is right’, there are four possibilities, viz., 
(i) that he is being ethically reasonable and factually correct, or (ii) 
ethically reasonable but factually incorrect, or (iii) ethically unreasonable 
but factually correct, or (iv) ethically unreasonable and factually incor- 
rect. Similar remarks apply, mutatis mutandis^ if a person makes the judg- 
ment, ‘So-and-so is wrong’. 

Now, there is no doubt that what Prof. Huxley calls ‘external realism’ 
is closely connected with what I have called ‘ethical reasonableness’. If a 
person makes a moral judgment which is ethically reasonable I shall de- 
scribe it as ‘realistic relative to his factual information’, no matter whether 
that information is adequate, correct or incorrect. If, in addition, his 
relevant factual information is adequate and correct, I shall describe his 
moral judgment as ‘absolutely realistic’. 

It is evident that the moral code of a society might not be realistic even 
in relation to the factual information which is common in that society. 
It may never have been so. And, even if at some time in the past it was 
realistic in relation to the relevant factual information then available, it 
may have ossified at that stage, whilst the relevant factual information avail- 
able has since been extended and corrected. I have no doubt that a great 
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deal in the current moral code about sexual matters is unrealistic, from the 
one cause or the other, in relation to the relevant factual information at 
present available. 

Even if the moral code of a society were completely realistic relative to 
the factual information which is common in that society at a given time, 
it might not be absolutely realistic; for that information might be either 
inadequate or inaccurate. And, even if it were absolutely realistic at a cer- 
tain time, there is no guarantee that it would remain so. For conditions 
might change, and similar acts performed in widely different conditions 
might have consequences which were good in one set of conditions and bad 
in the other. 

Obviously the ideal position for an individual is that he should live in 
a society whose moral code is absolutely realistic, and that his conscience 
should be fully adjusted to it. But neither of those conditions will ever be 
completely fulfilled. Suppose that one had to train a child who one knew 
would be obliged to live in a society whose moral code was largely un- 
realistic. Then one would have to compromise between the two evils of 
giving him a conscience adjusted to the society in which he is to live and 
therefore largely unrealistic, or a conscience which is highly realistic and 
therefore largely out of adjustment to the society in which he is to live. 
This is by no means a merely academic problem for an intelligent and well- 
intentioned parent or teacher who has to compromise as best he can be- 
tween producing contented philistines or embittered prigs. 

(6.3) Objective Rightness and Wrongness, Prof. Huxley’s theory of the 
nature of rightness is a particular form of a very ancient and familiar doc- 
trine, viz., Utilitarianism. For it takes intrinsic value as the primary 
notion in ethics, and it makes the definition or the criterion of the rightness 
of an act to be its tendency to produce or to conserve or to increase what is 
intrinsically valuable. There is, so far as I can see, no special connexion 
between this account of rightness and the theory of evolution. Utilitarian- 
ism was put forward, elaborated, criticised, and defended long before the 
theory of evolution was thought of, and all the best arguments for it are 
quite independent of that theory and of the facts on which it is based. 

In my opinion the only relevance of the facts of evolution to Utilitarian- 
ism is the following. The most serious rival to Utilitarianism is what I will 
call Intuitionism’. This is the theory that the rightness or wrongness of 
certain kinds of act, e.g., promise-keeping, lying, etc., depends, not on their 
tendency to produce consequences which are good or bad, as the case may 
be, but on their intrinsic nature as acts. E.g., this theory holds that the 
non-ethical characteristic of being an act of promise-keeping necessarily 
involves the ethical characteristic of being right, and that the non-ethical 
characteristic of being an act of deliberate deception necessarily involves 
the ethical characteristic of being wrong, just as the property of being an 
equilateral triangle necessarily involves that of being an equiangular tri- 
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angle. Such a theory of the nature of the connexion between rightness or 
wrongness, on the one hand, and the various right-making or wrong- 
making characteristics, on the other, is generally combined with the episte- 
mological theory that such connexions are immediately obvious to careful 
inspection, i.e., that they not only are intrinsically necessary but also can 
be seen to be so by any rational being who reflects on the terms. Now any- 
thing that tended to weaken this theory would pro tanto strengthen 
Utilitarianism which is its most formidable rival. I suspect that the only 
relevance of the psycho-analytic account of the development of conscience 
to the Utilitarian part of Prof. Huxley’s theory is that, if it were true, it 
would cut away the grounds for the rival doctrine of Intuitionism. On 
the psycho-analytic theory it would be very improbable that a person 
really does see any necessary connexion between the nature of certain acts, 
such as promise-keeping or lying, and their rightness or wrongness; and 
there would be a psychological explanation of the fact that many people 
are inclined to think that they do so. But, for reasons which I have given, 
I consider that the evidence for this theory of conscience is too weak to 
make it a strong weapon against Intuitionism, 

Prof. Huxley enunciates the general principle of Utilitarianism in the 
formula that it is right to ‘aim at whatever will promote the increasingly 
full realisation of increasingly high values’. But, as Bentham saw, and as 
Sidgwick insisted, the general principle needs to be supplemented by some 
principle about distribution. For our acts contribute not only to produce 
good and bad experiences and good or bad individuals, but also to determine 
njohich individuals shall have good experiences and which shall have bad 
ones. It will be remembered that Bentham formulated the distributive 
principle, ‘Everyone to count for one and no-one to count for more than 
one’, whilst Sidgwick enunciates several principles of impartiality in the 
distribution of goods and evils. Prof. Huxley also has a principle of equality. 
He says that it is right that there should be universal equality of opportunity 
for development. 

He alleges that this follows from the fact that ‘the right development of 
an individual is an evolutionary end in itself’. I do not see that the addition 
of the adjective ‘evolutionary’ to the substantive ‘end-in-itself’ adds any 
weight to this argument, I am not sure that the conclusion is true, and I do 
not see precisely how it follows from the premiss. It is plainly conceivable 
that circumstances might exist in which if equal opportunities were given 
to all members of a society none of them could develop very far; whilst, 
if the opportunities given were distributed most bountifully among those 
who had the greatest innate capacity, much greater aggregate development 
would result. It is certainly not obvious to me that, in such circumstances, 
opportunities for development ought to be distributed equally. And I 
should like to see the steps by which it is supposed to follow from the 
premiss that the right development of an individual is an end in itself. 1 
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suspect that some additional premisses would be needed, and that they 
would not be particularly plausible if they were brought into the light. 

Whether the argument in support of the principle of equality of oppor- 
tunity from the premiss that an individual is an end-in-itself be valid or 
invalid, it is not a Utilitarian argument. But Prof. Huxley does also support 
the principle on Utilitarian grounds. He says that equality of opportunity 
leads to maximum variety, and he holds that a group of inter-related in- 
dividuals is in the best state possible when there is in it a ‘maximum of 
variety-in-unity’. It seems to me quite uncertain whether equality of op- 
portunity for development would necessarily lead to the maximum variety 
possible with a given amount of resources. If the available resources were 
small, there could be only very slight development for anyone if the op- 
portunities were equal, and this would seem to involve a fairly uniform low 
level of attainment. If the same resources were distributed unequally, e.g., 
if they were used to enrich a small class of aristocrats with a taste for being 
patrons of art and learning and sport, it is quite likely that far greater variety 
would result. 

(6.4) Intrinsic Values. Utilitarianism, which is a theory about the nature 
and criteria of rightness and Torongiiess^ does not logically entail any par- 
ticular theory about intrinsic goodness and badness. But it presupposes 
some view or other on this latter subject. So we must now consider Prof. 
Huxley’s opinions about intrinsic value. 

In Section 4 above I have collected all that I could find of Prof. Huxley’s 
views on this topic. I will begin by remarking that there are three main 
questions which may be asked about intrinsic value, (i) What is the right 
analysis of statements of the form ‘So-and-so is intrinsically good (or bad)’? 
Do they, as their grammatical form suggests, express judgments in which the 
speaker ascribes a predicate to a subject? Or is this a delusion, and do they 
merely express a certain emotion which the person who utters them is feel- 
ing? Again, if they do express judgments, what is the nature of the predicate 
which they ascribe to a subject? Is it simple and unanalysable? If not, how 
should it be analysed and defined? (ii) If intrinsic value or disvalue be a 
predicate, of what kinds of subject can it be intelligibly predicated? Or, if 
the Inter jectional Analysis be correct, towards what kinds of object can 
the emotion be felt which is expressed by sentences which seem to ascribe 
intrinsic value to a subject? (iii) If intrinsic value or disvalue is a predicate, 
what are the non-ethical characteristics of a subject which make it in- 
trinsically good or bad, as the case may be? Of, if the Inter jectional Analysis 
be correct, what are the non-ethical characteristics of an object which call 
forth the emotion which is expressed by sentences which seem to ascribe 
intrinsic value to a subject? 

(i) I think it is certain that Prof. Huxley holds that such sentences as 
‘So-and-so is intrinsically good (or bad)’ do express judgments in which a 
predicate is ascribed to a subject, and do not merely express an emotion 
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which the speaker is feeling. But I have no idea whether he thinks that the 
characteristic denoted by the phrase ‘intrinsically good (or bad)’ is simple 
or complex. And I have no idea what he thinks to be the correct analysis 
of it if it be complex. 

(ii) It seems certain that Prof. Huxley holds that intrinsic value can be 
predicated intelligibly of {a) certain experiences, and {b) human individ- 
uals. I am not sure whether he holds that it can also be predicated of {c) 
certain groups of inter-related human beings. 

Some of his statements, if taken literally, seem to imply that he holds {c). 
He says, e.g., that the individual is ‘higher than the state or the social or- 
ganism’. Now, if such a comparison can be made at all, it implies that both 
an individual and a society can have intrinsic value. What precisely it means 
is not clear to me. Does it mean that the value of any individual is greater 
than that of any human society? Or does it mean that the value of the best 
individual is greater than that of the best society? Whatever it may mean, 
two reasons are given for it. One is that individuals have experiences, whilst 
no group of individuals can literally have an experience; and that certain 
experiences are of very great intrinsic value. The other is that the con- 
clusion is evident ‘on evolutionary grounds’. 

I find all this very unsatisfactory. Consider the following three questions 
{a) Can intrinsic value be predicated intelligibly of certain groups of inter- 
related individuals? {b) If it can, can the value of such a group and that of 
an individual be intelligibly compared in respect of magnitude? {c) If so, 
is the value of any individual, however bad, necessarily greater than that 
of any group, however good? Or is the value of the best possible individual 
necessarily greater than that of the best possible group? The mere fact that 
only an individual can literally have experiences and that certain experi- 
ences have very great intrinsic value, does not seem to me to settle any of 
these questions. And, if there be ‘evolutionary grounds’ for answering the 
third question affirmatively in either of its forms, I have failed to discover 
them in Prof. Huxley’s lecture and I am quite unable to imagine for myself 
what they may be. 

(iii) About the non-ethical characteristics whose presence confers in- 
trinsic value on the things which possess them. Prof. Huxley’s views seem 
to be as follows: 

{a) He does not explicitly enumerate the characteristics which he thinks 
confer intrinsic value on expefiences. He contents himself with mentioning 
certain experiences which are commonly held to be intrinsically valuable, 
e.g., certain aesthetic and religious experiences. But he does mention two 
characteristics which he thinks confer a higher value on an experience the 
more fully and intensely they are present in it. These are the property of 
being ‘intrinsically or permanently satisfying’ and that of involving a de- 
gree of perfection’. 

I do not clearly understand what is meant by ‘perfection’ in this context. 
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It seems tautologous, and is certainly not illuminating, to say that the more 
perfection an experience has the more valuable it will be. The notion of 
being ‘intrinsically or permanently satisfying’ also needs a great deal of 
further analysis and elucidation. The first move would be to attempt to 
draw and justify a distinction between what ‘really would satisfy’ a person 
and what he ‘thinks he wants’. At the next move we should have to raise 
the question whether a stupid or a cruel or a lustful person might not get 
‘real’ satisfaction from experiences which we should hesitate to call in- 
trinsically good. All these questions have been commonplaces of ethical 
discussion for some two thousand years, and I cannot see that any fresh light 
has been thrown on them by reference to evolution. 

{b) Intrinsic value is conferred on an individual by a combination of the 
fullest all-round development of his powers with the special development 
of any particular talents in which he is capable of excelling. This, again, is 
a form of a very ancient and familiar doctrine. It goes back to Plato and was 
put forward in England in the nineteenth century by moralists of the school 
of Green and Bradley and Bosanquet under the name of ‘self-realisation’. 
Its strong and weak points have been very fully canvassed, and I do not 
think that evolution has anything fresh to add to the discussion. 

{c) If Prof. Huxley does hold that intrinsic value can be significantly 
ascribed to certain groups of individuals, it it plain that he thinks that what 
gives intrinsic value to such a group is a combination of individual variety 
with collective unity. 

It is useful in this connection to bear in mind McTaggart’s distinction 
between the value in a group and the value of a group. I think it is quite 
possible that, if the distinction were put to him, Prof. Huxley would deny 
that there is goodness or badness oj a group, and would say that variety-in- 
unity is important only as making for maximum goodness in a group, i.e., 
for making it consist to the greatest possible degree of good individuals 
enjoying good experiences. 

(6.5) The Relevance of Evolution to Ethics, There are two questions 
to be discussed, and it is important to be clear about the connexions and 
disconnexions between them, (i) What bearing, if any, has knowledge of 
the facts of evolution on the question of what is intrinsically good or bad? 
(ii) What bearing, if any, has it on the question of what is right or wrong? 

It is important to notice that, even if such knowledge had no bearing at 
all on the first question, it would almost certainly have a bearing on the 
second. This would be so even if Utilitarianism were false, but it is more 
obviously so if it is true. The reason is as follows. On any theory of right 
and wrong which is worth consideration one of our duties, and a very 
important one, is to produce as much good and as little evil as we can. If 
Utilitarianism is true, this is our only ultimate duty and all our other 
duties can be derived from it. If Utilitarianism is false, we have other duties 
not derivable from this which may conflict with and limit it, but it will 
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remain an urgent obligation. Now, in order to decide whether the effects 
of an action will be good or evil we must first know what its effects will be. 
This is a factual and not an ethical question, and the answer to it depends on 
the circumstances in which the action is done and the relevant laws of 
nature. It is plain that knowledge of the laws of evolution may be highly 
relevant in attempting to foresee the large-scale and long-term consequences 
of certain types of action. Such knowledge may also suggest possibilities 
which would not otherwise have been contemplated, and it may rule out 
as causally impossible certain results at which it might otherwise have 
seemed reasonable to aim. I do not think that any moralist would deny 
that evolution has this kind of relevance to the question of what is right 
or wrong. 

If knowledge of the facts of evolution had a bearing on the question of 
what is intrinsically good or bad, it would have an additional relevance to 
the question of what is right or wrong. This would be the case on any 
view of rightness and wrongness which makes beneficence to be one of 
our duties, and it would be most obvious on the Utilitarian view which 
makes beneficence to be our only fundamental duty. For, on the present 
hypothesis, a knowledge of the facts of evolution would help to tell us, 
not only what the effects of certain actions would be, but also whether 
such and such effects, if they were produced, would be t72trmstcally good or 
bad. So the question that remains is whether knowledge of the facts of 
evolution has any bearing on the question of what is intrinsically good or 
bad. 

It is plain that Prof. Huxley thinks that it has an important bearing on this 
question, but I find it extremely hard to see why he does so. Perhaps I can 
best bring out the difficulty that I feel in the following way. Take the things 
which Prof. Huxley considers to be intrinsically good, and imagine him to 
be confronted with an opponent who doubted or denied of any of them 
that it was intrinsically good. How precisely would he refute his opponent 
and support his own opinion by appealing to the facts and laws of evolu- 
tion? Unless the notion of value is surreptitiously imported into the defi- 
nition of ‘evolution’, knowledge of the facts and laws of evolution is simply 
knowledge of the de facto nature and order of sequence of successive 
phases in various lines of development. In this way we may learn that cer- 
tain lines of development have stopped short, in the sense that a point has 
been reached after which the successive phases in this line have shown no 
further increase of complexity-in-unity. By comparing and contrasting 
such lines with others which stopped short at a more complex stage or 
which have not yet done so at all we may be able to infer some of the 
necessary conditions for continued growth of complexity-in-unity in the 
successive phases of a line of development. This much could be discovered 
and understood by an intelligent being who had never had the faintest 
notion of intrinsic value or dis valuer and this is all that a knowledge of the 
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facts and laws of evolution, considered as a part of natural science, amounts 
to. 

If, then, Prof. Huxley is to support his own views about the intrinsic 
value of so-and-so and to refute those of an opponent by appealing to the 
facts and laws of evolution, there must be a suppressed premiss in the 
argument. This premiss must be some such proposition as ‘States of af- 
fairs which have more complexity-in-unity are as such intrinsically better 
than those which have less complexity-in-unity^ or (what is by no means 
the same) ‘Processes of change in which there is increase of complexity-in- 
unity in the successive phases are intrinsically better than those in which 
there is stability or diminution in this respect’. (Prof. Huxley might prefer 
the latter as more ‘dynamic’, since it ascribes intrinsic value, not to the 
separate phases, but to the process of change itself in which they occur.) 
At any rate he must use some ‘mixed’ premiss, connecting certain purely 
factual characteristics, which are all that a study of evolution can possibly 
reveal to us, with the value-characteristics of intrinsic goodness and bad- 
ness. I must confess that this seems to me to be so obvious a platitude that 
I am almost ashamed to insist upon it; but it seems that it is still liable to 
be ignored. 

Now, whatever may be the evidence for such a mixed premiss, it is quite 
plain that it must be something different from the evidence for the facts 
and laws of evolution. For the premiss required asserts a connection be- 
tween certain of those facts and laws and something else, viz., intrinsic value 
or disvalue, which forms no part of their subject-matter. Therefore, whilst 
I agree that a knowledge of the facts and laws of evolution might have 
considerable and increasing relevance to the question whether certain acts 
would be right or wrong, since it might help us to foresee the large-scale 
and long-range consequences of such acts, I am unable to see that it has 
any direct bearing on the question whether certain states of affairs or 
processes or experiences would be intrinsically good or bad. 



The Nature of Ethical Disagreement* 

CHARLES L. STEVENSON 


When people disagree about the value of something — one saying that 
it is good or right, and another that it is bad or wrong — ^by what methods 
of argument or inquiry can their disagreement be resolved? Can it be re- 
solved by the methods of science, or does it require methods of some 
other kind, or is it open to no rational solution at all? 

The question must be clarified before it can be answered. And the 
word that is particularly in need of clarification, as we shall see, is the 
word “disagreement”. 

Let us begin by noting that “disagreement” has two broad senses: In 
the first sense it refers to what I shall call “disagreement in belief”. This 
occurs when Mr. A believes p, when Mr. B believes not-p, or something 
incompatible with p, and when neither is content to let the belief of the 
other remain unchallenged. Thus doctors may disagree in belief about the 
causes of an illness; and friends may disagree in belief about the exact date 
on which they last met. 

In the second sense, the word refers to what I shall call “disagreement 
in attitude”. This occurs when Mr. A has a favorable attitude to some- 
thing, when Adr. B has an unfavorable or less favorable attitude to it, and 
when neither is content to let the other’s attitude remain unchanged. The 
term “attitude” is here used in much the same sense that R. B. Perry uses 
“interest”; it designates any psychological disposition of being for or 
against something. Hence love and hate are relatively specific kinds of at- 
titudes, as are approval and disapproval, and so on. 

This second sense can be illustrated in this way: Two men are planning 
to have dinner together. One is particularly anxious to eat at a certain res- 
taurant, but the other doesn’t like it. Temporarily, then, the men cannot 
“agree” on where to dine. Their argument may be trivial, and perhaps only 
half serious; but in any case it represents a disagreement in attitude. The 
men have divergent preferences, and each is trying to redirect the prefer- 
ence of the other. 

Further examples are readily found. Mrs. Smith wishes to cultivate 
only the four hundred; Mr. Smith is loyal to his old poker-playing friends. 

* Reprinted by permission of the author and the Centro di Metodologia, Milano, 
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They accordingly disagree, in attitude, about whom to invite to their 
party. The progressive mayor wants modern school-buildings and large 
parks; the older citizens are against these “newfangled” ways; so they dis- 
agree on civic policy. These cases differ from the one about the restaurant 
only in that the clash of attitudes is more serious, and may lead to more 
vigorous argument. 

The difference between the two senses of “disagreement” is essentially 
this: the first involves an opposition of beliefs, both of which cannot be 
true, and the second involves an opposition of attitudes, both of which can- 
not be satisfied. 

Let us apply this distinction to a case that will sharpen it. Mr. A be- 
lieves that most voters will favor a proposed tax, and Mr. B disagrees with 
him. The disagreement concerns attitudes — those of the voters — but note 
that A and B are not disagreeing in attitude. Their disagreement is in belief 
about attitudes. It is simply a special kind of disagreement in belief, 
differing from disagreement in belief about head colds only with regard 
to subject matter. It implies not an opposition of the actual attitudes of 
the speakers, but only of their beliefs about certain attitudes. Disagree- 
ment in attitude, on the other hand, implies that the very attitudes of the 
speakers are opposed. A and B may have opposed beliefs about attitudes 
without having opposed attitudes, just as they may have opposed beliefs 
about head colds without having opposed head colds. Hence we must not, 
from the fact that an argument is concerned with attitudes, infer that it 
necessarily involves disagreement in attitude. 

We may now turn more directly to disagreement about values, with 
particular reference to normative ethics. When people argue about what is 
good, do they disagree in belief, or do they disagree in attitude? A long 
tradition of ethical theorists strongly suggest, whether they always intend 
to or not, that the disagreement is one in belief. Naturalistic theorists, for 
instance, identify an ethical judgment with some sort of scientific state- 
ment, and so make normative ethics a branch of science. Now a scientific 
argument typically exemplifies disagreement in belief, and if an ethical 
argument is simply a scientific one, then it too exemplifies disagreement in 
belief. The usual naturalistic theories of ethics that stress attitudes — such 
as those of Hume, Westermarck, Perry, Richards, and so many others 
— stress disagreement in belief no less than the rest. They imply, of course, 
that disagreement about what is good is disagreement in belief about atti- 
tudes; but we have seen that that is simply one sort of disagreement in 
belief, and by no means the same as disagreement in attitude. Analyses 
that stress disagreement in attitude are extremely rare. 

If ethical arguments, as we encounter them in everyday life, involved 
disagreement in belief exclusively— whether the beliefs were about atti- 
tudes or about something else— then I should have no quarrel with the or- 
dinary sort of naturalistic analysis. Normative judgments could be taken 
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as scientific statements, and amenable to the usual scientific proof. But a 
moment’s attention will readily show that disagreement in belief has not 
the exclusive role that theory has so repeatedly ascribed to it. It must be 
readily granted that ethical arguments usually involve disagreement in 
belief; but they also involve disagreement in attitude. And the conspicuous 
role of disagreement in attitude is what we usually take, w’hether we real- 
ize it or not, as the distinguishing feature of ethical arguments. For example; 

Suppose that the representative of a union urges that the wage level 
in a given company ought to be higher — that it is only right that the work- 
ers receive more pay. The company representative urges in reply that the 
workers ought to receive no more than they get. Such an argument clearly 
represents a disagreement in attitude. The union is for higher wages; 
the company is against them, and neither is content to let the other’s atti- 
tude remain unchanged. In addition to this disagreement in attitude, of 
course, the argument may represent no little disagreement in belief. Per- 
haps the parties disagree about how much the cost of living has risen, and 
how much the workers are suffering under the present wage scale. Or 
perhaps they disagree about the company’s earnings, and the extent to 
which the company could raise wages and still operate at a profit. Like 
any typical ethical argument, then, this argument involves both disagree- 
ment in attitude and disagreement in belief. 

It is easy to see, however, that the disagreement in attitude plays a unify- 
ing and predominating r61e in the argument. This is so in two ways: 

In the first place, disagreement in attitude determines what beliefs are 
relevant to the argument. Suppose that the company affirms that the 
wage scale of fifty years ago was far lower than it is now. The union will 
immediately urge that this contention, even though true, is irrelevant. And 
it is irrelevant simply because information about the wage level of fifty 
years ago, maintained under totally different circumstances, is not likely 
to affect the present attitudes of either party. To be relevant, any 
belief that is introduced into the argument must be one that is likely to 
lead one side or the other to have a different attitude, and so reconcile dis- 
agreement in attitude. Attitudes are often functions of beliefs. We often 
change our attitudes to something when we change our beliefs about it; 
just as a child ceases to vcant to touch a live coal when he comes to believe 
that it will bum him. Thus in the present argument, any beliefs that are 
at all likely to alter attitudes, such as those about the increasing cost of 
living or the financial state of the company, will be considered by both 
sides to be relevant to the argument. Agreement in belief on these matters 
may lead to agreement in attitude toward the wage scale. But beliefs that 
are likely to alter the attitudes of neither side will be declared irrelevant. 
They will have no bearing on the disagreement in attitude, with which 

both parties are primarily concerned. 

In the second place, ethical argument usually terminates when disagree- 
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ment in attitude terminates, even though a certain amount of disagree- 
ment in belief remains. Suppose, for instance, that the company and the 
union continue to disagree in belief about the increasing cost of living, 
but that the company, even so, ends by favoring the higher wage scale. 
The union will then be content to end the argument, and will cease to press 
its point about living costs. It may bring up that point again, in some fu- 
ture argument of the same sort, or in urging the righteousness of its victory 
to the newspaper columnists; but for the moment the fact that the company 
has agreed in attitude is sufficient to terminate the argument. On the other 
hand: suppose that both parties agreed on all beliefs that were introduced 
into the argument, but even so continued to disagree in attitude. In that 
case neither party would feel that their dispute had been successfully 
terminated. They might look for other beliefs that could be introduced 
into the argument. They might use words to play on each other’s emo- 
tions. They might agree (in attitude) to submit the case to arbitration, 
both feeling that a decision, even if strongly adverse to one party or the 
other, would be preferable to a continued impasse. Or, perhaps, they 
might abandon hope of settling their dispute by any peaceable means. 

In many other cases, of course, men discuss ethical topics without 
having the strong, uncompromising attitudes that the present example has 
illustrated. They are often as much concerned with redirecting their own 
attitudes, in the light of greater knowledge, as with redirecting the atti- 
tudes of others. And the attitudes involved are often altruistic, rather than 
selfish. Yet the above example will serve, so long as that is understood, to 
suggest the nature of ethical disagreement. Both disagreement in attitude 
and disagreement in belief are involved, but the former predominates in 
that (i) it determines what sort of disagreement in belief is relevantly 
disputed in a given ethical argument, and (2) it determines, by its con- 
tinued presence or its resolution, whether or not the argument has been 
settled. We may see further how intimately the two sorts of disagreement 
are related: since attitudes are often functions of beliefs, an agreement 
in belief may lead people, as a matter of psychological fact, to agree in 
attitude. 

Having discussed disagreement, we may turn to the broad question that 
was first mentioned, namely: By what methods or argument or inquiry 
may disagreement about matters of value be resolved? 

It will be obvious that to whatever extent an argument involves dis- 
agreement in belief, it is open to the usual methods of the sciences. If 
these methods are the only rational methods for supporting beliefs — as 
I believe to be so, but cannot now take time to discuss — ^then scientific 
methods are the only rational methods for resolving the disagreement in 
beliej that arguments about values may include. 

But if science is granted an undisputed sway in reconciling beliefs, it 
does not thereby acquire, without qualification, an undisputed sway in 



THE NATURE OF ETHICAL DISAGREEAIENT 59 1 

reconciling attitudes. We have seen that arguments about values include 
disagreement in attitude, no less than disagreement in belief, and that in 
certain ways the disagreement in attitude predominates. By what methods 
shall the latter sort of disagreement be resolved.^" 

The methods of science are still available for that purpose, but only in 
an indirect way. Initially, these methods have only to do with establish- 
ing agreement in belief. If they serve further to establish agreement in 
attitude, that will be due simply to the psychological fact that altered be- 
liefs may cause altered attitudes. Hence scientific methods are conclusive 
in ending arguments about values only to the extent that their success in 
obtaining agreement in belief will m turn lead to agreement in attitude. 

In other words: the extent to which scientific methods can bring about 
agreement on values depends on the extent to which a commonly accepted 
body of scientific beliefs would cause us to have a commonly accepted 
set of attitudes. 

How much is the development of science likely to achieve, then, with 
regard to values? To what extent mould common beliefs lead to common 
attitudes? It is, perhaps, a pardonable enthusiasm to hope that science 
will do everything — to hope that in some rosy future, when all men know 
the consequences of their acts, they will all have common aspirations, and 
live peaceably in complete moral accord. But if we speak not from our 
enthusiastic hopes, but from our present knowledge, the answer must be 
far less exciting. We usually do not know, at the beginning of any argu- 
ment about values, whether an agreement in belief, scientifically estab- 
lished, will lead to an agreement in attitude or not. It is logically possible, 
at least, that two men should continue to disagree in attitude even though 
they had all their beliefs in common, and even though neither had made 
^ixy logical or inductive error, or omitted any relevant evidence. Differ- 
ences in temperament, or in early training, or in social status, might make 
the men retain different attitudes even though both were possessed of the 
complete scientific truth. Whether this logical possibility is an empirical 
likelihood I shall not presume to say, but it is unquestionably a possibility 
that must not be left out of account. 

To say that science can always settle arguments about value, we have 
seen, is to make this assumption: Agreement in attitude will always be con- 
sequent upon complete agreement in belief, and science can always bring 
about the latter. Taken as purely heuristic, this assumption has its useful- 
ness. It leads people to discover the discrepancies in their beliefs, and to 
prolong enlightening argument that may lead, as a matter of fact, from 
commonly accepted behefs to commonly accepted attitudes. It leads peo- 
ple to reconcile their attitudes in a rational, permanent way, rather than 
by rhapsody or exhortation. But the assumption is nothing more, for 
present knowledge, than a heuristic maxim. It is wholly without any 
proper foundation of probability. I conclude, therefore, that scientific 
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methods cannot be guaranteed the definite role in the so-called “normative 
sciences” that they may have in the natural sciences. Apart from a heuris- 
tic assumption to the contrary, it is possible that the growth of scientific 
knowledge may leave many disputes about values permanently unsolved. 
Should these disputes persist, there are non-rational methods for dealing 
with them, of course, such as impassioned, moving oratory. But the purely 
intellectual methods of science, and, indeed, all methods of reasoning, may 
be insufficient to settle disputes about values, even though they may greatly 
help to do so. 

For the same reasons, I conclude that normative ethics is not a branch of 
any science. It deliberately deals with a type of disagreement that science 
deliberately avoids. Ethics is not psychology, for instance; for although 
psychologists may, of course, agree or disagree in belief about attitudes, 
they need not, as psychologists, be concerned with whether they agree 
or disagree with one another in attitude. Insofar as normative ethics draws 
from the sciences, in order to change attitudes via changing people^s be- 
liefs, it draws from all the sciences; but a moralist’s peculiar aim — that of 
redirecting attitudes — ^is a type of activity, rather than knowledge, and 
falls within no science. Science may study that activity, and may help in- 
directly to forward it; but it is not identical with that activity 

I have only a moment to explain why the ethical terms, such as “good”, 
“wrong”, “ought”, and so on, are so habitually used to deal with disagree- 
ment in attitude. On account of their repeated occurrence in emotional 
situations they have acquired a strong emotive meaning. This emotive 
meaning makes them serviceable in initiating changes in a hearer’s atti- 
tudes. Sheer emotive impact is not likely, under many circumstances, to 
change attitudes in any permanent way; but it begins a process that can 
then be supported by other means. 

There is no occasion for saying that the meaning of ethical terms is 
purely emotive, like that of “alas” or “hurrah”. We have seen that ethical 
arguments include many expressions of beliej; and the rough rules of or- 
dinary language permit us to say that some of these beliefs are expressed 
by an ethical judgment itself. But the beliefs so expressed are by no means 
always the same. Ethical terms are notable for their ambiguity, and op- 
ponents in an argument may use them in different senses. Sometimes this 
leads to artificial issues; but it usually does not. So long as one person 
says “This is good” with emotive praise, and another says “No, it is 
bad”, with emotive condemnation, a disagreement in attitude is manifest. 
Whether or not the beliefs that these statements express are logically in- 
compatible may not be discovered until later in the argument; but even 
if they are actually compatible, disagreement in attitude will be preserved 
by emotive meaning; and this disagreement, so central to ethics, may lead 
to an argument that is certainly not artificial in its issues, so long as it is 
taken for what it is. 
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The many theorists who have refused to identify ethical statements 
with scientific ones have much to be said in their favor. They have seen 
that ethical judgments mold or alter attitudes, rather than describe them, 
and they have seen that ethical judgments can be guaranteed no definitive 
scientific support. But one need not, on that account, provide ethics with 
any extramundane, sui generis subject matter. The distinguishing features 
of an ethical judgment can be preserved by a recognition of emotive mean- 
ing and disagreement in attitude, rather than by some non-natural quality 
— and with far greater intelligibility. If an unique subject matter is postu- 
lated^ as it usually is, to preserve the important distinction between nor- 
mative ethics and science, it serves no purpose that is not served by the very 
simple analysis I have here suggested. Unless non-natural qualities can be 
defended by positive arguments, rather than as an “only resort” from the 
acknowledged weakness of ordinary forms of naturalism, they would 
seem nothing more than the invisible shadows cast by emotive meaning. 
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The problem of free will is one of the most ancient of metaphysical 
questions and it is closely bound up with those philosophical aspects of 
religion that we have considered in the preceding chapter. Most the- 
ologians, together with moralists and jurists, have championed the freedom 
of the will, while scientists and most philosophers have testified to its bond- 
age. The perennial interest in the problem is motivated by the fact that 
the assumption of free will is alleged to be inconsistent with certain scien- 
tific and philosophical doctrines; the denial of this assumption, with certain 
doctrines of morality, jurisprudence, and theology. The layman, or “the 
man in the street,” may well wonder why anyone should ever have denied 
the existence of free will, since the difference between freedom and 
compulsion appears to him to be a fact that he finds exemplified every day. 
To his mind, there is no particular problem here; some of his actions are 
free, while others are compelled or constrained. In order to understand 
the so-called problem of free will, we have to take into account certain 
considerations that do not ordinarily occur to him. But before we examine 
these considerations, which convert free will from a fact into a problem, 
let us see how the layman himself regards the distinction between free- 
dom and compulsion. 

I am free (he would say) when 1 have the power to abstain from an 
intended action,, when my actions are under my control. I act under 
compulsion when I am forced to do a thing I had no intention of doing. 
Freedom, therefore, implies the existence of alternatives, any one of which 
I could have chosen had I so desired; compulsion implies the removal of 
one or more of these alternatives. When I am free there are several alterna- 
tives, any one of which is as capable of realization as any other. When I 
act under compulsion I am prevented from realizing one or more of these 
alternatives. The restriction of alternatives is always effected by means of 
a command, regulation, ordinance, or law. Where there are no parking 
laws, for example, I can park my car anywhere along the street and for 
as long as my fancy pleases. The enactment of parking laws restricts my 

• Reprinted by kind permission of The University of California Associates and the 
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alternatives. The laws inform me that I must not park in certain zones, 
or that I must not park my car longer than a specified length of time, if I 
wish to avoid the penalties for violation of an ordinance. Laws, therefore, 
place constraints on my conduct by threatening me with the penalties that 
are consequent upon transgression. Even if I have no intention of violat- 
ing the law, I am still constrained by it, because it prevents me from acting 
contrary to its provisions. Through my obedience to the law, there is an 
elimination of some of the alternatives that I am capable of realizing, or 
might have realized, had I so desired. My conduct is free (so the layman 
only so long as my actions are not determined by a 

I. THE PROBLEM OF FREE MTLL 
Let us first examine the considerations that have been 
supposed to obliterate the distinction between free and 
constrained actions. It is alleged that what appear to be 
acts of free will are in reality instances of constrained 
action. The argument in support of this allegation is as 
follows: Every event is determined or necessitated by antecedent events. 
The acts said to be free are no exception. The belief that at the moment 
of choice I can act in several alternative ways must be an illusion, since at 
that moment the antecedent events completely determine my conduct. 
Thus, every voluntary act is constrained to happen by antecedent causes. 

It follows at once that there is no distinction between freedom and 
compulsion. When I think that I am free and that there are alternatives 
among which I can choose, I am really the victim of an illusion. Since 
I am powerless to control the causes of my conduct, I am also power- 
less to control my conduct, for my conduct is determined by its causes, 
and these causes necessitate the effect. The possibility of controlling 
my conduct implies that the causes might have been ineffective ^that 
my behavior could have been different, despite the causes that were pres- 
ent. But a cause that does not produce its effect is not really a cause, and 
hence the doctrine of free will is incompatible wurh the doctrine that my 
conduct has causes. Even when my conduct is not constrained by the dic- 
tates of a command, it is always constrained by its causes. They compel 
my compliance with one alternative to the exclusion of all other alterna- 
tives just as effectively as the threats that lend force to a command. The 
belief that my conduct is sometimes free from compulsion can be explained 
by the fact that I often fail to observe the causes which constrain my con- 
duct. But my conduct is never uncaused and therefore never free. 
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The denial of free will is said to be inconsistent with 
certain doctrines of morality, jurisprudence, and the- 
ology. Moralists make a distinction between right and 
wrong action. They tell us that we ought to do what 
is right, and that we ought not to do what is wrong. 
But, whatever we ought to do we must be able to do, 
and whatever we ought not to do we must be able to abstain from doing. 
Moralists cannot require us to perform the impossible. When they say 
that we ought to do a certain thing they imply that we could do it if we 
wished. Morality thus presupposes the existence of alternatives, all alike 
capable of realization. Some of these alternatives may be right and others 
wrong. Whenever we are confronted by such alternatives, moralists urge 
us to realize the one that is right. Yet, if every one of my actions is deter- 
mined by antecedent causes, it follows that, in any given situation, I could 
not have acted in any other way than I did act. If all my actions are per- 
formed under the compulsion of a blind necessity, then it cannot be said 
that I ought to do a thing which, by supposition, it is impossible for me 
to do. Actions that I must perform are unavoidable, and it is therefore 
futile to exhort me with an ought, when I am forced to comply with a must. 

Jurists hold that I cannot be held responsible for actions that were per- 
formed under compulsion, and that I cannot be justly punished for them. 
Hence, if all voluntary acts are necessitated by antecedent causes, I can- 
not be held responsible for my actions, since I have no control over their 
causes. I am not responsible for actions that I could not help, and it would 
therefore be unjust to punish me for something over which I had no con- 
trol. We should not condemn a man who commits fraud, arson, or murder, 
since no man can help doing what he does do. Instead of “punishing” him 
by sending him to the penitentiary or the electric chair, we should rather 
attempt to “cure” him by subjecting him to the action of causes which will 
modify his behavior in the future so that he will never again commit such 
acts. 

Considerations such as these seem to show that the denial of free will 
jeopardizes the conceptions on which morality and the administration of 
justice are based. Morality is impossible unless voluntary acts are excep- 
tions to the principle, that every event is determined by antecedent causes. 
In order to insure the possibility of morality, therefore, some philosophers 
have argued as follows: There is no conclusive evidence in favor either of 
the truth of the principle or its falsity. For aught we know, it may be 
false. Let us therefore assume it to be false. If it is, then there are events 
which are not determined by antecedent causes. Of course, even if there 
are such events, we have no means of knowing that voluntary actions are 
events of this sort. In the absence of knowledge, we can only postulate that 
voluntary actions are exceptions to the rule of universal causation. But 
the postulate is justified, because it insures the possibility of morality. 
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Although the freedom of the will is not susceptible of proof, we are justi- 
fied in assuming free will as a postulate of morality. With this postulate, 
the validity of the moral “ought” remains unimpaired. 

Theology has taken an interest in the problem of free will for two rea- 
sons. First, theology shares with morality certain conceptions which be- 
come inapplicable to human conduct, or at least lose their force, if the exist- 
ence of free will is denied. Second, the determination of the attributes of 
God is dependent on how the problem of free will is decided. 

The conceptions which become either inapplicable or nugatory are 
those of sin, atonement, and repentance. If man has no power to choose 
bemeen right and wrong the concept of sin ceases to be applicable to his 
conduct. The characterization of an act as “sinful” implies a moral censure 
to the effect that the act ought to have been avoided. Similarly, when we 
exhort a man to atone for his deed we imply that his deed was a manifesta- 
tion of free will. We cannot ask him to atone for something over which 
he had no control. Repentance, finally, is a futile gesture, unless freedom 
is a reality. I feel repentant when I contemplate a deed I wish I had not 
done — when I am sorry and resolve to do better in the future. This feel- 
ing is accompanied by the belief that the deed could have been avoided, 
had I so desired. But the belief is utterly illusory if freedom is unreal. Not 
even my future acts will get the benefit of my present mood of repent- 
ance unless free will is a reality. If it is not, and if the causes that de- 
termined my misdeed are repeated, my misdeed will also be repeated, no 
matter how repentant I feel now. 

The principal problem of theology is to determine the attributes of 
God. Those that theologians generally regard as essential to the divine na- 
ture are “omniscience,” “omnipotence,” and “goodness.” Granting that 
God is omnipotent, it was in His power either to create man a free agent 
or not to create him a free agent. Now, some theologians have argued 
that, if God has created man a free agent. He cannot have complete fore- 
knowledge of his actions, and is therefore not omniscient. The fore- 
knowledge of future events, they have reasoned, presupposes the deter- 
mination of every event by antecedent events. If man is free, if his actions 
are not determined by antecedent events, it is impossible to predict the 
choice he will make between alternative courses of action. To attribute 
omniscience to God is to assume that man is not a free agent, since every 
one of his actions must be subject to the compulsion of causes. But if 
God did not create man a free agent, it follows that God is not good; for 
God rewards the saint and punishes the sinner. However, rewards and 
punishments cannot be meted out with justice, as we saw before, unless 
man is a free agent. If man is not a free agent, the saint’s deeds are not to 
his credit, and the sinner’s not to his discredit. The saint simply had the 
good luck to have his actions determined by propitious causes and does 
not deserve to be rewarded, since it is God, and not he, who is responsible 
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for the whole causal chain that determines his actions. Likewise, the sin- 
ner does not deserve to be punished, since he could not help the misfor- 
tune of having had his actions determined by unpropitious causes. God as 
Creator is responsible for both causal chains, and it is therefore He who 
deserves to be praised for the deeds of the saint and blamed for those of the 
sinner. To reward and punish creatures who are not free agents is not con- 
sistent with God’s goodness. If goodness is a part of the divine nature, it 
follows that God must have created man a free agent. Hence, God does not 
possess both the attribute of omniscience and the attribute of goodness. If 
He possesses the latter, man is a free agent, but in that case He cannot 
possess the former. If He possesses the former, man is not a free agent, and 
in that case He cannot possess the latter. We can therefore take our choice: 
either we can first settle the theological question one way or the other, 
and thus settle the problem of free will, or else we can first settle the prob- 
lem of free will one way or the other, and thus settle the theological 
question. 

2. THE CONFUSIONS THAT GENERATE THE PROBLEM 

In spite of its antiquity, we find today no substantial 
agreement as to how the problem of free will can be 
solved. One begins to suspect that a problem, on which 
so much intellectual effort has been 
advancing it towards a solution, has not been properly 
defined. The layman, it was said, regards the freedom 
of the will, not as a problem, but as a fact to be verified 
in everyday experience. We encounter difficulties only as we enter into the 
considerations we have just been examining. Indeed, it is the latter that have 
given rise to the problem, because they confound the concept of compul- 
sion (or constraint) with the concept of determination (or causation). The 
traditional formulation of the problem of free will assumes without question 
that compulsion, constraint, necessitation, determination, and causation 
are all synonymous. If the problem is to be solved, this assumption must 
be challenged. Our task, therefore, is to show that compulsion, constraint, 
and necessitation are not identical in meaning with determination and 
causation. If we can do this, we shall have shown, at the same time, that 
the negative of compulsion, constraint, or necessitation — namely, freedom 
— ^is not identical in meaning with the negative of determination or causa- 
tion — ^namely, indetermination or chance. 

We have to inquire into the meanings of two pairs of concepts: freedom 
and compulsion, determination and indetermination. Once we have estab- 
lished the meanings of these concepts, we can resolve the so-called prob- 
lem of the freedom of the will into the following questions: ( i ) Are vol- 
untary actions free or compelled (constrained, necessitated)? (2) Are 
voluntary actions determined or undetermined? (3) Does responsibility 
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imply freedom? (4) Does responsibility imply indetermination? (5) Do re- 
pentance and remorse imply belief in the existence of free will? (6) Do re- 
pentance and remorse imply belief in the indetermination of voluntary 
acts> The problem of free will is generated by substituting the even- 
numbered for the corresponding odd-numbered questions, and assuming 
that these questions are of identical import. Thus, for example, the layman 
has no difficulty in answering the first question. Some of my actions (he 
will say) are free, and others are necessitated; I am not always free, and I 
do not always act under constraint. Those of my actions which are not 
performed under compulsion are called “voluntary.” This being the de- 
fined meaning of the term “voluntary,” it follows that my voluntary 
actions are free. The layman who believes that voluntary actions are free 
might also have ideas about their causation. Perhaps he believes that there 
is no event that happens without a cause. He will therefore believe that 
human conduct is never a chance phenomenon, but is always determined 
by antecedent events. Believing that human conduct is sometimes free 
and also that human conduct is always determined by antecedent causes, 
he now falls an easy prey to the arguments that generate the problem of 
free will. He will be told that he cannot assent to both of these proposi- 
tions, seeing that freedom is incompatible with determination. If he be- 
lieves in freedom he must believe that his voluntary decisions are not 
determined by antecedent events. If, however, he believes in the deter- 
mination of all events without exception, he must believe that even his 
voluntary decisions, which appear to him to be free, are in reality necessi- 
tated. In all likelihood, our layman will be silenced by this argument; but 
he will also remain unconvinced. 

We shall answer the first question as did the layman: human conduct 
is sometimes free and sometimes subject to compulsion. When my conduct 
is free it is called voluntary, and voluntary actions are therefore free by 
definition. To the second question, we shall be unable to give an un- 
qualified answer. But, subject to the qualifications which are explained 
below, we shall say that human conduct is determined. The third and fifth 
questions are both answered in the affirmative. The fourth and sixth ques- 
tions will be answered in the negative. Responsibility implies determina- 
tion rather than indetermination. Repentance and remorse imply neither 
a belief in determination nor a belief in indetermination. 

3. THE CONCEPT OF CAUSAL DETERMINATION 

There is nothing we need add to what has been said about the distinc- 
tion between freedom and compulsion. I am free when my conduct is un- 
der my own control, and I act under constraint when my conduct is con- 
trolled by someone else. My conduct is under my own control when it is 
determined by my own desires, motives, and intentions, and not under my 
control when it is determined by the desires, motives and intentions of 
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someone else. It is not under my control even when my own desires and 
intentions are in agreement with those of another person who seeks to 
control my conduct; for I might have had desires and intentions which 
did not agree with his, and I should have then been free only had I been 
able to seek the realization of my own. 

All of this is fairly obvious, and it would have been gratuitous to ex- 
plain the distinction between freedom and constraint, if these terms had 
not also been used in an entirely different context, where they have given 
rise to the problem of the freedom of the will and the many puzzling but 
fallacious arguments both for and against it. The concepts of freedom 
and compulsion, as we have just explained their meaning, are applicable 
only to the conscious actions of organisms. Thus, compulsion always im- 
plies the existence of desires in the consciousness of the organism, or at 
least the possibility of such desires, which, were it free to act in accordance 
with them, would result in actions that are incompatible with the actions 
the organism performs under compulsion. It is the crossing of its own de- 
sires by the will of some other organism that is experienced as compulsion. 
The identification of constraint with determination and of freedom with 
indetermination would be legitimate, therefore, only if determination con- 
noted everything that is connoted by constraint and if indetermination con- 
noted everything that is connoted by freedom. That this is not so we shall 
now proceed to show. 

Determination is Suppose I desire to know where a body, which starts 

predictability by from rest, will be after falling vertically downwards 
means of law fQj- £yg seconds. In order to solve this problem I have 

to calculate the distance of the body from its starting point at the end of 
five seconds. This distance can be determined by means of the formula 
s = %gt ^ — the well-known formula for falling bodies. This formula 
connects the temporal interval, during which the body is falling, with the 
distance it has fallen at the end of the interval. If a body, starting from 
rest, falls for five seconds, then the vertical distance it has fallen at the 
end of this interval is obtained, according to the formula, by squaring the 
time, multiplying the number so obtained by g (the acceleration of grav- 
ity whose value is approximately 32 ft. / sec.^), and dividing this product 
by 2. In five seconds the body will therefore have fallen a distance of 400 
feet. If, instead of the distance, we want to calculate the time during which 
a body falls a specified distance, we solve the formula for t. This process 
transforms it into t = pis Thus if we know that the body has fallen 
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a distance of 14,400 feet we can calculate the number of seconds it has 
taken to fall this distance by extracting the square root of the quotient 
28,800 32. Performing the operations indicated, we find that the body 
has fallen for 30 seconds. The formula enables us to determine the distance 
when the time is given and also the time when the distance is given. It can 
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therefore be used for making predictions. The parachute jumper who 
wants to find out how long he can safely allow his body to fall without 
pulling the rip cord relies on this formula. If he jumps from an altitude of 
15,000 feet, and if he must pull the rip cord at an altitude of 600 feet in 
order to descend with safety, he need merely compute the number of sec- 
onds in which his body will drop 14,400 feet. The formula enables him 
to predict that he will be 600 feet above ground at the end of thirty sec- 
onds. Having made this prediction, he can confidently entrust his safety to 
the reliability of his altimeter and his wrist-watch. If he pulls the rip wrd 
promptly at the end of thirty seconds, and if his parachute functions prop- 
erly, he knows that he will descend without accident in accordance with 
his prediction. 

The formula s = %gt ^ enables us to predict the future positions occu- 
pied by a body falling vertically downwards when its initial position is 
known. Formulas that make predictions possible are known as lams. Thus 
Kepler’s laws enable astronomers to predict the future positions of the 
planets when their positions at a given instant are known. Similarly, astrono- 
mers are able to predict the instants at which solar eclipses will occur, be- 
cause the laws of planetary and lunar motion enable them to predict the 
relative positions of earth, sun, and moon at future instants when their 
relative positions at a given instant are known. Laws alone are insufficient 
for the making of predictions. Thus the formula s = %gt ^ the law of 
falling bodies, connects the distance a body falls from ajiy initial position 
with the time during which it falls. Similarly, the laws of planetary motion 
connect the position of a planet at any moment with its positions at future 
moments. The law of falling bodies does not state that a given body is now 
falling from a specified position P, nor do the laws of planetary motion 
state that a given planet can now be found in a specified position. These 
facts can be ascertained only by observation, and have to be ascertained be- 
fore we can make predictions by means of the laws. Laws are hypothetical 
propositions. The law of falling bodies not only fails to state that a given 
body is now falling from the position P; it does not even state that there 
are falling bodies. Similarly, Kepler’s laws convey no information either 
about the present positions of the planets or about their number, nor do 
they even assert that there are planets. Laws merely express regularities 
of connection between physical quantities and properties. If they are in- 
terpreted as making assertions about the physical world, their import is 
hypothetical. Thus, the law of falling bodies may be taken to assert that if 
a body falls from the position P, then the distance it falls increases as the 
square of the time. That the body falls from the position P can be ascer- 
tained only by observation. But once we have ascertained this fact by ob- 
servation, we are not dependent on further observation for our knowledge 
of the future positions of the body. Its future positions can be calculated 
by means of the law. 
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We revert now to the concept of determination, since it was for the sake 
of clarifying its meaning that we undertook to analyze the concept of law. 
The considerations that generate the problem of free will, we may recall, 
make no distinction between determination, causation, compulsion, and 
constraint. Determination and causation are, indeed, identical concepts. 
“A determines B” and “A causes B” are identical propositions. Thus we 
say, indifferently — that is, without intending a difference of meaning — 
that the increase in the temperature of an iron rod causes an increase in its 
length or that an increase in its temperature determines an increase in its 
length. When we inquire into the meaning of determination (or causation), 
we must ask ourselves: “Under what circumstances do we regard these 
statements as being true?” The answer to this question is implied by the 
results of our analysis of the concept of law. We say that an increase in the 
temperature of an iron rod determines an increase in its length when the 
increase in length can be calculated or predicted. And this calculation can 
be made when we have a law that connects the increase in length with the 
increase in temperature. Determination therefore means predictability by 
means of a law. In general, we say that A determines B when B can be 
calculated or predicted, given A. And B can be predicted, given A, when 
we have a law that connects the properties of B with those of A. Hence, 
determination does not mean compulsion. The increase in temperature does 
not compel the increase in the length of the iron rod. When we say that 
A compels B we imply that A and B have desires and volitions, and are 
therefore conscious organisms. The notion of compulsion is obviously in- 
applicable to the iron rod that is being heated by a flame. The flame does 
not desire the iron to expand, and the iron neither complies with any such 
desire nor does it resist any intentions of the flame. Neither the iron nor 
the flame is conscious, hence they are alike incapable of desire and volition. 

4. LAWS OF NATURE AND HUMAN LAWS 

The confusion between determination and compulsion seems to be 
explained by the fact that we speak of the determination of B by A when- 
ever A and B are connected by a law. The laws of nature, it might be 
said, hold without exception; they cannot be transgressed. Hence, when 
A and B are connected by a law, the happening of B is necessitated when- 
ever A has happened. The iron rod cannot avoid expanding when it is 
being heated, because its failure to do so would involve the violation of one 
of nature’s laws. The law prescribes what the iron must do whenever its 
temperature is increased. 

This sort of argument is undoubtedly encouraged by the view, once 
widely held and not yet entirely obsolete, that the laws of nature are di- 
vine enactments. According to this view, God governs nature as a ruler 
governs a state, by means of laws. Everything that happens is subject to 
the control and regulation of His laws. He keeps the planets in their 
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courses by forcing them to follow prescribed orbits, and He compels 
the iron rod to expand whenever it is subjected to the influence of heat. 
Human laws are sometimes transgressed. The laws of nature are absolutely 
binding; they cannot be transgressed. 

Human laws are assumptions of this argu- 

prescriptions; nat- ment in order to expose the fallacy on which it rests, 
ural laws are The argument assumes that human and natural laws 

escriptions have something in common, namely, the fact that they 

are both prescriptions. Human laws — ^that is, moral or judicial laws — regu- 
late and control the behavior of human beings; natural laws regulate and 
control the behavior of nature. Human laws prescribe certain modes of 
action and prohibit others; natural laws prescribe the manner in which 
natural processes are to take place. Human laws differ from natural laws 
solely in the fact that the former are sometimes violated, while the latter 
are never violated. The argument assumes that human and natural laws 
are different species of the same genus. It is this assumption that con- 
stitutes the fallacy. For human laws are rules of conduct, constraining 
conduct by the threat of penalties for violation of the rules. They pre- 
scribe the things one ought to do and prohibit the things one ought not to 
do. In short, they are imperatives. But natural laws are not imperatives and 
they have nothing in common with human laws except the name. To 
attribute to the former the functions that belong only to the latter is like 
the fallacy of attributing to the stocks that are sold on stock exchanges 
the properties of the stocks that grow in gardens. Natural laws do not 
prescribe the happenings that ought to take place; they describe the hap- 
penings that do take place. The law of falling bodies describes how bodies 
actually fall; it does not prescribe or command how they ought to fall. 
Similarly, the laws of planetary motion describe how the planets actually 
move; they do not prescribe orbits to the planets. Again, the laws of 
economics describe how economic processes actually are connected; they 
are not rules that prescribe how they ought to be connected. 

We are, therefore, victims of a confusion of ideas when we say that 


the planets are forced or compelled by the laws of planetary motion to 
follow elliptical orbits, or that the manner in which a body falls is con- 
strained or necessitated by a law. Compulsion, as we have seen, presup- 
poses the existence, or at least the possibility, of desires and intentions, 
which seek the realization of actions incompatible with the actions per- 
formed under compulsion. A planet, not being conscious, could not have 
the desire to travel on any orbit incompatible with the orbit specified 
by the laws of planetary motion. Since it has no desires to be crossed, it 
cannot be forced or compelled to travel on its orbit. But even when the 
law describes the mechanical behavior of a conscious organism, it exer- 
cises no constraint in the proper sense of the word. If I should fall from 
an airplane and should desire the distance from my starting point to in- 
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crease as the cube root of the time, my desire would have not the slightest 
influence on my motion. The distance will increase as the square of the 
time, whether I desire this to happen or not. Yet it would be incorrect 
to say that my desires are being crossed, or that my behavior is under 
constraint, for this implies at least the possibility of resistance or violation. 
If my resistance were successful, the law of falling bodies would be false. 
The formula s = %gt ^ would not describe the behavior of every falling 
body and would therefore not express a law of nature. If the formula does 
express a law of nature, then it describes, but does not constrain, even the 
behavior of a falling man, whatever his desires may be. 

Our conclusion remains unaffected in the domain of economic and 
psychological laws. Although economic laws connect the properties of 
economic processes, including the activities of human beings, it is not true 
that they constrain these activities, or that they can be broken by people 
who do not like them. If, through man’s intervention in economic affairs, 
economic processes are generated that fail to satisfy a given economic 
“law,” we can conclude, not that the “law” has been violated, but only 
that the alleged law is false. In view of the fallibility of induction, we 
must always reckon with the contingency that what is taken to be a law, 
according to a scientific hypothesis, may turn out not to be a law after all. 

Finally, psychological laws describe the nature of mind; they do not 
prescribe what the nature of mind ought to be. In particular, the laws of 
volition are not rules that force me to perform actions which perhaps I 
should not have performed, had my desires and intentions not been curbed 
by these laws. They connect my actual wishes and intentions with the 
circumstances under which they arise, and the nature of my actions with 
these desires and intentions. I act under compulsion only when I am pre- 
vented from realizing the goal I desire or intend. The law that describes 
the circumstances under which this desire arises does not constrain my 
action — not even if I should wish to be without this desire. Constraint, to 
repeat, implies at least the possibility of resistance or of violation. 

The difference between a natural and a human law, to sum up, is the 
difference between a description and a prescription. A description is either 
true or false, a prescription is neither. A prescription can be obeyed or 
disobeyed; a description can neither be obeyed nor disobeyed. A prescrip- 
tion is a constraint on action; a description can by its very nature never en- 
counter opposing desires. 

5. DETERMINATION VS. INDETERMINATION OF VOLUNTARY ACTS 

Now that we have shown that the concepts of determination and in- 
determination are not identical with the concepts of compulsion and 
freedom, we return to the questions asked earlier in this chapter. It will 
be recalled that the problem of free will is generated when questions 
(2), (4), and (6) are assumed to be identical with questions (i), (3), and 
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(5). We have already dealt with the questions that were concerned with 
the freedom and compulsion of voluntary actions. There remain the 
questions that are concerned with their determination and indetermination. 
Classification of Voluntary acts may be divided into those that are 

voluntary acts motivated and into those that are not. When it is said 

that every voluntary act is determined by a motive, the term “motive” is 
used in the sense of “cause.” In order to avoid the initial assumption that 
every voluntary act is determined, we shall not follow this usage. We 
shall, instead, use the term in the more familiar sense as the “reason” for the 
sake of which an act is performed. When, for example, I offer an insult 
to a person I dislike, I may have been motivated by a desire for revenge. 
If voluntary actions are determined, then motives in the sense specified 
determine them only partially at best. The mere presence in my con- 
sciousness of a desire for revenge is not enough; various external circum- 
stances are also necessary. If the object of my insult had been three thou- 
sand miles away, the motive, however strongly I may have been impelled 
by it, would have been ineffective. The object of my insult must be within 
hearing distance and I must be aware of his presence, if my desire is to 
be realized. The factors that determine my action must therefore include 
at least the sight of the object in addition to the motive. 

For our present purposes, it is unnecessary to enter into the question of 
the existence of hidden motives. The motives that appear in consciousness 
are often not the real motives from which we act. If the motive from w'hich 
we are really acting is reprehensible the mind’s censor often refuses to 
allow this motive to enter consciousness. But since a motive is needed to 
explain the act, consciousness invents a praiseworthy motive suitable as a 
reasonable explanation of our action and substitutes it for the real motive. 
Sometimes we become aware of the deception and discover the hidden 
motives which impel us to action. When this happens we often refrdn 
from the intended act, namely, whenever we are motivated by the desire 
not to act from reprehensible motives. 

There are many voluntary acts that do not proceed from conscious 
motives. Can it be said, then, that they proceed from hidden or uncon- 
scious motives.^ If so, it is hard to imagine what they might be. When I 
am told to choose one of the letters of the word “oblique,” and I choose 
the letter “q,” my choice is voluntary, but is certainly not explained by 
any conscious motive. I had no reason to choose the letter q in preference 
to any other letter. And as for hidden motives, what motive would ex- 
plain why I chose this rather than some other letter? It will not do to 
say that my action was motivated by the necessity of having to make some 
choice among the alternatives. That motive fails to explain the unique- 
ness of the choice that was made. At best, it only explains the fact that I 
made a choice. Voluntary acts of this sort are, therefore, unmotivated 
or arbitrary; they have neither genuine nor fictitious motives. 
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Voluntary acts may be acts of choice or they may not. If a book re- 
view has aroused in me a desire to read Goi^e With the Windy this de- 
sire is the motive for entering a bookstore and buying a copy. I do not 
here make a choice from among a number of alternatives, for I am not 
confronted with the problem whether or not to buy Gone With the Wind 
instead of some other book. My desire is not distracted by the contempla- 
tion of other alternatives. When there are other alternatives, however, I 
have to make a choice. Suppose that I have decided to buy one or another 
of three different books. I want to read the first for pleasure, the second 
for instruction, and the third to impress my friends and acquaintances. No 
matter which alternative I choose, my choice will be motivated: I shall 
select one of the books when one of the reasons has achieved a greater 
strength than the others. Thus, I may finally regard it as more important 
to make an impression on my friends and acquaintances than to increase my 
knowledge or to seek my pleasure. The victorious reason then becomes 
the motive of my action and initiates the choice I make. We shall not dis- 
cuss here the question of how one of these reasons becomes transformed 
into a motive. The occurrence of this transformation, however, is fre- 
quently observed. We often do weigh the different reasons in favor of one 
or the other of a number of alternative courses of action, until one of the 
reasons wins. This phenomenon is so common that it has received a name. 
It is known as the conflict of motives. It would be more accurate to speak 
of the conflict of reasons or of the conflict of possible motives, since a rea- 
son is not a motive until it contributes to the initiation of the action. But 
this does not take place until the reason becomes strong enough to over- 
come the opposing reasons. 

In accordance with the distinctions we have made, voluntary acts may 
now be divided into four groups. The first division is between acts of 
choice and acts that do not involve choice. Each of these groups may in 
turn be divided into motivated and unmotivated acts. When an act of 
choice is unmotivated our choice is confined to the alternatives, one of 
which we intend to realize. When it is motivated our choice is, in general, 
again confined to these alternatives. We never make a choice among the 
motives themselves unless such a choice is itself motivated. 

With the foregoing considerations in mind we can now turn to ques- 
tions (2), (4), and (6). Question (2) asks; “Are voluntary actions de- 
termined or indetermined?” In accordance with our analysis of the con- 
cept of determination this question may be restated as follows: “Are vol- 
untary actions predictable or are they unpredictable?” The predictability 
of voluntary actions presupposes the existence of laws that connect the 
properties of voluntary actions with the properties of antecedent events. 
In order to decide question (2) we must therefore answer the question; 
“Are there such laws?” 
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Relative and abso- . predictability of an event E is relative to the 

lute determination initial conditions and the laws that connect these initial 

and indetermina- conditions with the event E, When we know the 
initial conditions and these laws, we can predict the 
event. But when there are no laws known to us that connect these initial 
conditions with events prior to them, we are unable to predict the initial 
conditions themselves. Hence, when we assert that the initial conditions 
are also determined, we maintain the existence of these unknown laws. To 
illustrate: Suppose we observe a rock dislodged by the wind and rolling 
on a rough stony surface towards the edge of a vertical cliff. From the 
moment the rock reaches the edge of the cliff we can predict its positions 
at future moments by means of the law of falling bodies. We may say, 
therefore, that the falling of the rock is determined. But since there are 
no laws known to us that connect the position from which the rocks starts 
its rolling motion with the subsequent positions it occupies between this 
point and the edge of the cliff, we are unable to predict the moment at 
which it will reach the edge of the cliff. Hence the further assertion 
that this event is determined is equivalent to saying that these laws exist. 
Similarly, we are unable to predict the moment at which the rock will be 
dislodged by the wind, since there are no laws known to us that connect 
this event with previous states of the rock, the wind pressure, and an in- 
definite number of other factors. Hence, once more, the assertion that 
this event is determined is equivalent to saying that these laws exist. 

Our assertion that the future positions of the falling rock are predict- 
able, that there are laws that connect these positions with antecedent 
events, is therefore ambiguous. For the statement lends itself to the follow- 
ing interpretations: (i) There is a law that connects (a) the positions of 
the falling rock with (b) its initial position at the edge of the cliff; (2) the 
law required by (i) exists, and there are laws that connect (b) the posi- 
tion of the rock at the edge of the cliff with (c) its initial position at the 
moment it is dislodged by the wind; (3) the laws required by (i) and (2) 
exist, and there are laws that connect (c) the position of the rock at the 
moment it is dislodged by the wind with (d) the previous states of the 
rock, wind pressure, etc. Interpretation (i) of our statement is consistent 
with the view that (/?), the initial position at the edge of the cliff, is not 
determined; interpretation (2) with the view that (c), the initial position 
of the rock when dislodged, is not determined; and interpretation (3) 
with the view that (i), the collection of previous states, is not determined. 
Hence if our statement is to be incompatible with the statement of the 
indeterminist that (b) and therefore (a) is not determined, we must inter- 
pret it in accordance with (2) ; and if it is to be incompatible with the state- 
ment of the indeterminist that (c) and therefore (a) is not determined, we 
must interpret it in accordance with (3). In general, our statement that 
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{a) can be predicted when event E is known is not incompatible with the 
statement of the indeterminist that {a) cannot be predicted because event 
E cannot be predicted. Our statement will be incompatible with that of 
the indeterminist only if it is equivalent to the statement that every event 
that is connected with (a) by one or more laws is itself connected with 
antecedent events by laws. 

We are now in a position to resolve the ambiguity of the assertion that 
voluntary actions are determined. When we make the statement that 
motivated voluntary actions are determined we may intend to maintain 
one or the other of the following three alternatives: 

(i) There are laws that connect (a) the action with (b) the motive, (c) 
the character and the dispositions of the person who acts, and (d) the 
circumstances under which he is acting. 

(ii) The laws required by (i) exist; and there are laws that connect (b) the 
motive with (c) the character and the dispositions of the person who 
acts, and (d) the circumstances under which he is acting. 

(iii) A. The laws required by (i) exist, and there are laws that connect (Z?), 

(c), and (d) with (e) the properties of events preceding (d). 

B. The laws required by (i) and (ii) exist; and there are laws that connect 

(c) and (d) with (e) the properties of events preceding (d). 

When we make the statement that unmotivated voluntary actions are 
determined we may intend to maintain one or the other of the following 
two alternatives: 

(iv) There are laws that connect (a) the action with (c) the character and 
dispositions of the person who acts, and (d) the circumstances under 
which he is acting. 

(v) The laws required by (iv) exist; and there are laws that connect (c) and 

(d) with (e) the properties of events preceding (d), 

A few explanatory comments will perhaps facilitate the understand- 
ing of this exposition of the different ways in which one can understand 
the propositions that voluntary acts are determined. If we understand 
this proposition in sense (i) we profess to be able to predict (a) when 

(b) ^ (c), and (d) are known. We have noted that a knowledge of (b) 
alone, the motive of the act, is insufficient for the prediction of voluntary 
actions. It is also necessary to know (rf), that the circumstances exist 
which make it possible to act on this motive. If the proposition be under- 
stood in sense (ii) we profess to be able to predict (b), the motive, when 

(c) and (d) are known, and hence also (a) by means of the laws whose 
existence is asserted in (i). It is obvious that we can predict (a) on the 
knowledge of (c) and {d) alone, if we are able to predict (b). According 
to (iii. A), we profess to be able to predict (b), (c), and (d), if we know 
the properties of events preceding (d). If there are laws of the kind re- 
quired by (iii. A), we should be able to predict, for example, from our 
knowledge of present or past events, (b) the motive from which I shall 
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act twenty-four hours from now, (c) my character and my dispositions, 
and (d) the circumstances which will make it possible for me to act on 
this motive. After these explanations the remaining alternatives should 
require no further comments. 

An indeterminist could accept (i) and still claim that motivated volun- 
tary actions are not determined, on the ground that there are no laws that 
permit the prediction of (b) the motive of the action. Our statement that 
motivated voluntary actions are determined must be understood in sense 

(ii) if it is to conflict with that of the indeterminist. If, however, the in- 
determinist should accept the predictability of motives, asserted by (ii), 
we should have to identify our statement with sense (iii), in order to get 
a statement that is incompatible with that of the indeterminist. There is 
no danger that the indeterminist would agree also with interpretation (iii). 
It is therefore unnecessary to interpret our statement as asserting the exist- 
ence of laws that permit the prediction of (e) in order to get a proposi- 
tion that is incompatible with that of the indeterminist. 

If the indeterminist agrees with the determinist at all, his agreement is 
confined to (i) and (ii). As far as the statement that motivated voluntary 
actions are determined is concerned, it is certain that he disagrees with 

(iii) . He may of course also disagree with formulations (1) and (ii), unles 
he has been impressed by the evidence in favor of the laws required by (i) 
and (ii). There is little doubt as to the attitude of the indeterminist re- 
garding either formulation of the statement that unmotivated voluntary 
actions are predictable. Since he denies (iii), he will certainly also re- 
ject (v). And in view of the fact that we do not know the laws required 
by (iv) any more than we know those required by (v), we may take it 
for granted that he will also reject formulation (iv) of our statement. 

. The indeterminist would have difficulty in support- 

favorTf ^'^deter- porting his disagreement with (i) and (ii). It must be 
mination of volun- admitted that we do not know the laws required by 
tary acts foj- otherwise we should be able to predict 

actions and motives with the same degree of reliability with which astrono- 
mers are able to predict eclipses. Our knowledge of the laws of volition is 
much too fragmentary to make predictions such as these possible. But it is 
nevertheless a fact that we are sometimes able to predict, with a fair degree 
of accuracy, what a man will do in a given set of circumstances. We feel 
almost certain that we can do this when we are acquainted with the man’s 
character and dispositions and when we know his motive. Sometimes, in- 
deed, we are even able to predict the motive from which he will act, 
when we know only his character, his dispositions, and the circumstances 
under which he is acting. Hence (i) and (ii) have at least some evidence 
in their favor. More often, to be sure, our predictions are not verified. 
However, we regard this as showing, not that indetermination is true of 
motivated voluntary acts, but only that our knowledge of the laws of 
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volition and of human nature is imperfect. Motivated actions, we have 
found, do exhibit a considerable amount of regularity, and this fact justifies 
our presumption that the laws required by (i) and (ii) exist. The reason 
our predictions occasionally fail is not that these laws do not exist, but 
that we have an inadequate knowledge of them. 

The indeterminist is in a somewhat better position to support his disagree- 
ment with (iii), (iv), and (v). For he can at least point out that we do not 
have even a fragmentary knowledge of the required laws. No one can 
predict the voluntary actions, whether motivated or unmotivated, that I 
shall perform during the next hour, or even during the next minute. There 
are no laws known to us that connect present or past events with my future 
actions. It must therefore be admitted that there is no evidence for either 
(iii) or (v). With respect to unmotivated actions, we are unable to pre- 
dict the one that takes place even when we know the nature of the events 
that immediately precede the action. No one can predict that I will choose 
the letter *‘q” when I am engaged in choosing one of the letters of the word 
“oblique,” no matter how much he knows about my character and my 
dispositions. Hence, there is likewise no evidence to support (iv). But 
is the lack of evidence a sufficient ground for denying (iii), (iv), and (v)? 
There was a time when we did not know the laws of planetary motion 
and were unable to predict the future positions of the planets. We could 
hardly have regarded our lack of knowledge as evidence that there were 
no such laws, or that the motions of the planets were chance occurrences. 
The fact that we had not as yet discovered them was no reason for in- 
ferring, either that they would never be discovered or that there were no 
such laws to discover. To date, we have failed to discover the laws required 
by (iii), (iv), and (v), but at some future time they may be discovered as 
were the laws of planetary motion. 

We conclude, then, that the statement, voluntary acts are determined, 
is a presumption. It has some evidence in its favor when it is interpreted 
in accordance with (i) and (ii). It has no evidence in its favor when it 
is interpreted in accordance with one or the other of the remaining alterna- 
tives. If we believe it to be true when it is interpreted in accordance with 
those propositions also, it is only because we believe that the law of causal- 
ity has no exceptions — ^that every event is connected with antecedent 
events by one or more laws. Anyway, the lack of evidence for these propo- 
sitions is no evidence that they are false, as the indeterminist claims they 


are. 


The presumption that voluntary acts are determined 
does not imply that voluntary acts, though apparently 
free, are in reality not free. Acts of free will are dis- 
tinguished from compulsory actions, as a matter of fact, 
on the basis of the kinds of causes that determine them. My acts are free 
when they are determined by my own desires, intentions, and motives; 


Free and con- 
strained actions 
are both instances 
of determination 
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and they are constrained when they are determined by the desires, in- 
tentions, and motives of another person. It is not only that freedom, as 
well as compulsion, is compatible with the assumption of determination, 
but the distinction between them requires this assumption. For the distinc- 
tion breaks down unless we assume the determination of voluntary action. 

This conclusion is supported by the analogous distinction between 
“free” and “constrained” motion. The motion of a body is said to be 
“free” when its motion is completely determined by the initial conditions 
and the forces acting upon the body. It is said to be “constrained” when 
its motion is determined not only by the initial conditions and the forces 
acting upon the body, but also by conditions which are not directly ex- 
pressible in terms of forces. According to these definitions the motions of 
a falling body, of a thrown body, of a planet, are free; the motion of a 
body rolling down an inclined plane, the motion of a train, the motion 
of an automobile, the motion of a pendulum are all constrained, since they 
are determined not alone by the forces acting on these bodies, but also by 
the plane, the rails, the road, or the arc of the pendulum. This is exactly 
analogous to the distinction between free and constrained action. The 
initial conditions and the forces that determine the free motion of a body 
correspond to the desires, intentions, and motives that determine my acts 
of free will. The conditions that are not directly expressible in terms of 
forces correspond to the desires, intentions, and motives of a person other 
than myself. When the motion of a body is determined not only by the 
former, but also by the latter set of conditions, its motion is constrained. 
And analogously, when my action is determined not only by my own 
desires, intentions, and motives, but also by the desires, intentions, and 
motives of another person, my action is constrained. 

The distinction between free and constrained motion is a distinction 
between two kinds of determining causes. Since this distinction is exactly 
analogous to the distinction between free and constrained action, it follows 
that determination is destructive of freedom neither in mechanics nor in 
ethics, jurisprudence, and theology. The fears of moralists, jurists, and 
theologians are baseless; the determination of the will is not incompatible 
with its freedom. The freedom of the will, therefore, need not be timidly 
assumed as a moral postulate; free will is a psychological fact. If moralists 
complain that ethics requires the concept of “ought” and that “ought' 
implies “can,” while determination supplies us only with an inexorable 
“must,” we reply that they are confusing determination with compulsion. 
If jurists object that responsibility requires freedom and that determina- 
tion is compulsion in disguise, we answer that compulsion is neither identi- 
cal with determination nor implied by it. If theologians preach that the 
concepts of sin, repentance, atonement, reward and punishment would be 
nugatory, if voluntary acts were determined, we retort that there could 
be no sin, that atonement and repentance would be useless, and that the 
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distribution of rewards and punishments would be a futile gesture, unless 
voluntary acts were determined. 


Responsibility 
does not imply 
indetermination 


6. FREEDOM AND RESPONSIBILITY 

We can now deal rather briefly with questions (4) 
and (6). Question (4) asks: “Does responsibility imply 
indetermination?” Responsibility, we have said before, 
implies freedom; I am not responsible for acts I am forced to perform. 
Does it also imply indetermination? That the answer must be in the nega- 
tive is shown by the following considerations. It will be recalled that pun- 
ishment is justifiable when, and only when, I am responsible for my ac- 
tions. But if my voluntary actions were not determined, it would be futile 
to punish me for them. To punish me for the crime of forgery, for ex- 
ample, would be useless unless the punishment tended to deter me from 
committing acts of forgery in the future. But if voluntary actions are not 
determined, my future actions are as unpredictable with the punishment 
as without it. I shall be just as likely to commit the act of forgery in the 
future, no matter if I am now punished for the commission of such an 
act, or the act is ignored, or I receive a reward for it. But if punishment 
accomplishes nothing, it is hard to see what one can mean by its justifica- 
tion. Responsibility therefore implies determination, rather than indeter- 
mination. 

Question (6) asks: “Do repentance and remorse im- 
ply belief in the indetermination of voluntary acts?” In 
accordance with our analysis of the concept of deter- 
mination, this question may be restated as follows: 
“When we feel repentant or remorseful, do we believe that there are no 
laws by means of which the act we repent could have been predicted?” 
It can be shown very easily that we believe nothing of the sort. Let us first 
examine our beliefs regarding acts of choice. Before I make a choice among 
a number of contemplated alternatives, I believe that I can choose any 
one of them. Both at the time of choice and afterwards, I believe that I 
could have chosen a different alternative if I had wanted to. Is the earlier 
belief, at the time of choice, a belief to the effect that there are no laws by 
means of which my future act can be predicted? Or is it simply the be- 
lief that I am free to choose any one of the possible alternatives and that 
my final choice will not be subject to compulsion^ There is no doubt that 
what I believe in is the freedom and not the indetermination of my choice. 
Similarly, the later belief, after the choice has been made, is not a belief 
to the effect that my wanting to choose this rather than that alternative 
could not have been predicted. It is simply the belief that I was free when 
I made my choice, that the decision to choose the letter “q” rather than 
the letter “1” from the word “oblique,” for example, was unconstrained, 


Repentance and 
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and that any other decision / had wanted to make would have been similarly 
unconstrained. 

These conclusions remain unaffected in the special case when motives 
are present. Before I choose, I believe that I can act on any one of the 
competing motives. Does this mean anything more than that I believe my 
choice will be unconstrained? It surely does not mean that I believe my 
action will not be determined (at least partially) by the victorious motive. 
Furthermore, at the time of choice and afterwards, I believe that I could 
have acted on one of the competing motives, and that my action could 
have been different on that account. This again means no more than that 
I believe my choice was unconstrained. It is not a belief to the effect either 
that my choice is not determined by the victorious motive or that the vic- 
torious motive is not determined by antecedent events. It is perfectly plain 
that my choice would have been different had one of the other competing 
motives been victorious. 

Let us turn next to our beliefs regarding voluntary acts that are not acts 
of choice. Before I act I believe that I can refrain from acting; both at 
the time of acting and afterwards I believe that I could have refrained 
from acting, if I had wanted to — ^these beliefs surely do not claim that I 
could have wanted to refrain from acting, or that my wanting to act, 
rather than refrain, was not determined by antecedent events. The pre- 
sumption is merely that I was free— that I was not acting under compul- 
sion. 

These conclusions, too, remain unaffected in the special case when the 
act is motivated. Before I act, I believe that I can refrain from acting upon 
the motive. At the time of acting and afterwards I believe that I could 
have done so. These beliefs claim neither that motives do not determine 
actions, nor that motives are not determined by antecedent events. It is 
obvious that I could have refrained from acting or that my action would 
have been different, if the motive I did act on had been weaker than it 
was, or if some other motive had been present. These beliefs do not go so 
far as to maintain that this motive could have been weaker than it was, 
or that some other motive could have been present. They make only the 
modest that there was no one who compelled me to act as I did. 

When the beliefs we have about voluntary actions accompany remorse 
or repentance they are very intense. We have shown that, in any event, 
they do not claim the indetermination of voluntary action. Since the 
greater intensity they have in the instance of remorse and repentance does 
not affect the claim they do make, we can answer question (6) in die 

negative. , . 

Solution of the the- It may be of interest to apply the d^tinction between 
ological problems determination and compulsion and that between inde- 
termination and freedom to the solution of the theological problem we dis- 
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cussed earlier in this chapter. The problem may be stated in the form of 
four hypothetical propositions, (i) If God is good, then man is a free 
agent. (2) If man is a free agent, then God is not omniscient. (3) If God 
is omniscient, then man is not a free agent. (4) If man is not a free agent, 
then God is not good. From these four propositions theologians have 
drawn the conclusion that God cannot be at once good and omniscient. 
This conclusion will not follow if any of these propositions are false. 
And since (i) is equivalent to (4) and (2) is equivalent to (3) the conclu- 
sion will be false if either ( i) or (2) should turn out to be false. It is not 
difficult to show that proposition (i) is true. If man were not a free agent, 
God would not be justified in meting out rewards and punishments for 
his actions, as He does, and He would therefore not be good. But proposi- 
tion (2) is false. The thesis that God is not omniscient is supposed to be 
a consequence of the hypothesis that man is a free agent. If this thesis 
can be established at all it can only be established on the hypothesis of 
the indetermination of man’s voluntary actions. Propositions (2) and (3) 
depend for their plausibility on the confusion between freedom and in- 
determination. On the supposition that man’s voluntary actions are not 
determined, God would be unable to predict them if, like mundane sci- 
entists, He depended upon a knowledge of laws. If He is not so dependent 
(and there is no reason to suppose that He is), the indetermination of vol- 
untary actions is no hindrance to his foreknowledge. For it follows from 
the law of excluded middle that in the instance of every one of my actions 
I either do or I do non-A, If God has access to the truth, He can know 
which one of these alternatives is true. We conclude therefore, theologians 
to the contrary, that God’s goodness is not incompatible with His omnis- 
cience. 

Determinism and It might be useful, finally, to call attention to the 
fatalism common mistake of identifying determinism — ^the 

thesis that every event is connected with antecedent events by one or more 
laws — with fatalism. Fatalism is a doctrine that is primarily concerned 
with the destiny of man. The doctrine holds that man’s destiny is fixed, 
decided upon, and recorded in the big ledger of fate. Man’s will is no match 
for the decrees of fate. It is futile to take measures for his welfare, his 
health, and his safety; for man is powerless to escape his fate. Determinism 
makes no such ominous statements. If we state the doctrine of fatalism in 
deterministic terms, it presumably holds that a man’s voluntary actions are 
superfluous in determining the circumstances under which his history 
upon this earth will terminate. Determinism makes no such preposterous 
claim. Determinism holds instead that all events, not excepting voluntary 
actions, are connected with preceding as well as with subsequent events 
by laws. Hence a man’s voluntary actions constitute one of the factors in 
the determination of his future history. In order to predict at the present 
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moment the nature of his eventual demise, it would be necessary to know 
many more laws than we do know, and it would be necessary to ascertain 
the state of nature as a whole at this moment. But a complete description 
of this state would have to include our present resolve to bring this dis- 
cussion to an end. 
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